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Effect of Feed-Grain Output Controls on 
Resource Uses and Values in 
Northern and Southern lowa1 
by Earl O. Heady and Walter R. Butcher' 
The' existence of a' problematic situation in American 
agriculture is widely recognized. By most standards, in· 
comes of farmers are low in comparison with incomes in 
the nonfarm sector of the economy. The unfavorable i,n. 
come position of farmers has developed during a period 
of rapidly rising farm productivity. Efforts to improve 
farmers' incomes have centered on supporting farm· 
product prices and controlling production. For a few 
relatively minor commodities, such as tobacco, production 
control has been restrictive enough to successfully support 
prices and producers' incomes without accumulating sur· 
pluses. For major commodities, such as wheat and feed 
grains, however, control programs have been less success· 
ful. Surpluses have accumulated, and price goals have 
not been met. Improved policies are needed for com· 
modities where income and surplus problems persist. 
Purpose and Objectives 
The over·all purpose of this study is to evaluate the 
effects of alternative methods of production control in 
the feed· livestock sector of agriculture. The study is not 
a complete analysis of production controls. It is limited 
to a program of direct control over the output of feed 
grains and soybeans. It is largely a partial equilibrium 
analysis of individual firms in a specific production area; 
however, certain aggregate effects of production control 
in a general equilibrium setting also are examined. 
The objective of the study is a presentation of the 
consequences of alternative programs rather than a con· 
clusion as to the "best" program. Selection of a best pro· 
gram would require synthesis of this study with analyses 
of other programs and other producing areas and indica. 
tion by a policy.making body of the relative values which 
society attaches to various goals. 
The specific objectives of the study are: 
1. To estimate the effects of output control upon the 
production and resource use of typical Corn Belt farms; 
1 Project 1328, Iowa Agricultural and Home Economics Experiment 
Station, Center for Agricultural and Economic Development and 
the United States Department .of Agriculture cooperating. 
• Professor of agricultural economics, Iowa State University; and 
agricultural economist, Farm Production Economics Division, Eco. 
nomic Research Sen'ice, United States Department of Agriculture. 
2. To aggregate the results of individual firm an· 
alyses into an estimate of the effects of output control 
upon a specific Corn Belt production area; and 
3. To compare the economic effects of alternative 
methods of obtaining participation in an output.control 
program. 
The quantities to be estimated and analyzed are the 
output and income effects of different production·control 
methods-ranging from acreage restrictions to output 
quotas on a bushel basis---while other organizational as· 
pects of resource use are examined. In this study, the 
quantity to be controlled is the aggregate of all feed con· 
centrates. On typical Corn Belt farms, several crops are 
produced that contribute to total feed· concentrate output. 
Hence, for this study, outputs of corn, oats and soybeans 
were aggregated by using Jennings' estimates (8, page 
24) that the feeding value of a bushel of oats is equiv-
alent to 0.50 bushel of corn and that a bushel of soybeans 
yields protein supplement having feed value equivalent 
to 1.65 bushels of corn. 
BACKGROUND AND METHOD OF ANALYSIS 
The need for production contol arises in conjunction 
with efforts to support prices above an equilibrium level. 
In the feed·livestock sector of agriculture, the goal of 
programs is an increase in the price of final products-
livestock and livestock products. But the means taken to 
obtain an increase in livestock prices has been round-
about through supporting price and controlling produc-
tion of an intermediate product-feed grains. Apparently. 
the relative ease of administering acreage.control pro· 
grams has been a factor in this decision. 
Acreage allotments and land-diversion programs have 
both been used to control feed.grain production. AUot· 
ments were applied to corn acreage in most years since 
1951. Other feed grains usually have not been under 
control. Participation in corn-allotment programs has 
been voluntary on an individual basis. The incentive to 
participate has been the expectation of a higher (sup. 
ported) price than could be obtained in the market. Re. 
source·diversion programs have been tried in close com. 
bination with allotments-as in the Acreage Reserve of 
1956·58 and the 1961 and 1962 emergency feed· grain 
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programs. Land retirement as a separate effort was used 
in the Conservation Reserve of 1956·60. 
Despite these attempts to control feed·grain output, 
surpluses have accumulated. The market price for corn 
has been below support price since 1948, with the ex-
ception of the Korean War years of 1950·52. Producers 
have delivered sizable quantities of feed grains to the 
Commodity Credit Corporation to receive price support. 
By the end of the 1961 crop year, feed· grain stocks 
totaled about 85 million tons or more than half of the 
average annual production (17, page 14) during 1951·60. 
The lack of past success does not negate the possi. 
bility of using production control to attack the joint prob· 
lems of low incomes and mounting grain surpluses. The 
facts of price inelasticity of demand for products of the 
feed·livestock sector support the inference that a reduced 
output could increase aggregate farm income. Production 
controls, if sufficiently rigorous, could also allow some 
reduction in stocks at the same time that prices and in-
comes are increased. 
Effective control of the output of agricultural products 
must come as a result of collective action initiated by a 
producers' organization or by the federal government. 
The question of which particular agency imposes the con-
trol raises issues in the area of law, politics and program 
administration. However, those issues are not the concern 
of this study. 
Market Equilibrium and Production Control 
This study, as a partial.equilibrium analysis of a 
small portion of the feed·livestock economy, must be pre· 
ceded by certain assumptions as to the national market 
setting. The markets for feed and livestock are too closely 
connected among localities and products for anyone 
product or area to be considered in isolation. 
The results of a macro·analysis of the feed grain.live· 
stock sector by Paulsen and others (9) were taken as 
estimates of price· quantity combinations that were con· 
sistent with nationwide production control. 3 The macro· 
analysis indicated that a 10'percent reduction in feed· 
grain output from 1959 levels would be necessary to ob· 
tain a market price of about $1 per bushel of corn. A 
20'percent reduction would be required to obtain a price 
of $1.30 per bushel for corn. 
Our analysis of individual farms is structured so that 
the prices to the farm are consistent with the assumed 
production control. This does not imply that all producers 
must cut production by the prescribed amount-only 
that, on balance, they do so. The prices and quantities 
will be perfectly consistent if those who produce more 
than the over· all proportion are balanced by others who 
produce less than their proportion. 
• The macro·analysis assumed: (a) The pri~e of feed grain was a 
goal to be accomplished through the workl~g of a free market. 
The amount by which expected 1963 productIOn would h~ve to be 
reduced to achieve the desired price goal was the quantity to be 
determined. (b) Production per acre or animal unit and consump· 
tion per person would continue at about their 1958·60 levels or 
follow trends where such are well established. (c) Price and in· 
come elasticities for products were as estimated in other studies. 
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The Study Areas 
Two study areas were chosen to represent a range of 
Corn Belt farming conditions. Primary attention was 
given to an eight.county· southern Iowa area, part of the 
southern Corn Belt hog. and· beef raising subregion (Cen. 
sus Economic Subregion 71) which lies in south·central 
Iowa, northern Missouri and part of east·central Illinois. 
As a contrast to the hog·beef raising area, a seven-
county· northern Iowa study area was chosen from the 
central Corn Belt cash· grain subregion, which extends 
throughout central and north· central Iowa and south· 
western Minnesota. Hereafter, the eight-county southern. 
Iowa study area will be referred to as the southern· Iowa 
area or simply as southern Iowa unless a more complete 
designation is required for clarity. Similarly, the seven. 
county northern· Iowa study area will be referred to as the 
northern· Iowa area or simply as northern Iowa. 
Data emanating specifically from the eight.county 
southern·Iowa or seven.county northern.Iowa study areas 
were used whenever possible. In a few instances, however, 
it was necessary to substitute data available only for 
larger areas that contained one or the o'ther of the study 
• The eight southern Iowa counties were Appanoose, Clarke, De. 
catur, Lucas, Monroe, Ringgold, Union and Wayne. 
• The seven northern Iowa counties were Hancock, Kossuth, Palo 
Alto, Emmet, Clay, Dickinson and Osceola. 
Table I. Selected statistics of the southern. Iowa and northern.lowa 
study areas ( 10, page 29). 
Item Units 
Net income per farm, 1959 .... dollars 
Fa rms with more tha n 
$2.500 sales .......................... percent 
Decline in number of 
farms, 1954·59 .................... percent 
Average farm size ...................... acres 
Farms with less thlln 50 acres 
of cropland h~rvested ........ percent 
Farm operotors working off 
their farms .......•.................. percent 
Farm oper"tors working off their 
forms 1 00 days or more .... percent 
Land in forms by use 
Cropland .............................. percent 
Open pasture ...................... percent 
Woodland pasture ............ percent 
Waste, Jots, etc ................. percent 
Cropland by crops planted 
Corn ....•................................. percent 
Soybeans ........................... _.percent 
Oats ...................................... percent 
Hoy ............ , ......................... pe rce nt 
Pasture .................................. percent 
Other .................................... percent 
Bushels of feed grain produced 
per ton of hay raised .......... busheJs 
Bushels of feed grain 
produced per acre of 
pasture on farms .................. bushels 
Proportion of forage in total 
feed output .......................... percent 
Number of livestock per farm 
Beef cows ............................ numbers 
Milk cows ............................ numbers 
Ewes ................... _ ............... numbers 
Pigs born ............................ numbers 
Cattle sold ..........••... - ......... numbers 
C .... lves sold •....................... nu mbers 
Southern area 
3,417 
71.2 
15.0 
223 
35.0 
34.6 
17.8 
58.0 
25.9 
7.9 
8.2 
37.1 
9.9 
9.9 
23.0 
19.1 
1.0 
34 
20 
55.0 
12 
4 
9 
53 
8 
9 
Northern areo 
5,708 
93.0 
5.0 
210 
9.6 
25.2 
7.1 
88.0 
5.3 
0.7 
6.0 
52.3 
15.8 
16.0 
8.9 
5.5 
1.5 
168 
280 
13.0 
4 
4 
6 
73 
21 
3 
areas. Mention will be made whenever a substitution of 
data is used. Statistics indicating the characteristics of 
the study areas are shown in table 1. 
SOUTHERN IOWA 
Southern Iowa has experienced adjustment problems 
that are more pronounced than in most other parts of 
the state (10). Consolidation of farms is proceeding 
rapidly. There was a 15.percent decline in number of 
farms during the 5-year period 1954·59 (14). Despite 
consolidations, there continue to be many small part.time 
and residential farms. Thirty.five percent of the farms in 
the study area harvested less than 50 acres of crops in 
1959. Incomes are low. In 1959, annual returns to labor 
and capital were only $3,417 on typical commercial farms 
in the hog.beef raising area (16, pages 28-29). 
Farming in the area is influenced by the need for 
raising grass and legume crops to forestall erosion on 
the rolling-to·steep Shelby and Lindley soils. In 1959, 
forages accounted for 55 percent of the area's total feed 
production. • As a result, the most com,mon livestock en· 
terprises are those that use large amounts of forages. 
Beef-cow herds and farm flocks of sheep make up a larger 
proportion of total livestock production in southern Iowa 
than they do in other parts of the state. Young stock 
grown in southern Iowa are often shipped to other areas 
for fattening. 
NORTHERN IOWA 
Northern Iowa enjoys higher and more stable incomes 
than does southern Iowa. Estimated 1959 returns to labor 
and capital average 85,698 on Corn Belt cash· grain farms 
(16, pages 32-33). Some consolidation of farms is taking 
place in the northern·Iowa area. Farm numbers declined 
by 7 percent during the period 1954 to 1959 (14). 
Clarion, Webster and Nicollet soils are dominant in 
north·central Iowa. They are productive, and much of 
the area is capable of producing continuous row crops. 
In 1959, row crops were harvested from 68 percent of 
the cropland, and grains made up 87 percent of total 
feed output. • Cattle and hog fattening enterprises dom· 
inate livestock production. Many farms classified as cash· 
grain farms have sizable hog and cattle feeding enter· 
prises in addition to cash-grain operations. 
The Population of Farms 
The number of farms analyzed was limited by the 
resources available for research. Consequently, it was 
necessary to group farms that were similar and to con· 
centrate on analysis of a representative farm from each 
group. The research resources available for this study 
• Based on production reported in the 1959 U. S. Census of Agri· 
cultnre (14) and the assumption that 1 ton of hay or 1 a('re 
of pastnre has feeding value equivalent to 15 bushels of corn. 
Y The area covered by this average included a similar central· 
Illinois subregion as well as the northern·Iowa and southern.Min-
nesota subregion. 
limited the number of representative farms that eQuId be 
considered to about 20. 
The selection of representative farms was begun by 
stratifying the population of farms on the basis of those 
characteristics expected to have the greatest effect on reo 
sponse'to grain-production control. Farm size, productiv. 
ity of soil resources, labor supply and capital supply were 
expected to be the important factors. For each character-
istic, strata were defined-three in variable southern Iowa 
and two in relatively homogeneous northern Iowa. For 
example, the southern Iowa farms were classified as be-
ing small, medium or large, depending upon whether their 
size was less than 180 acres, between 180 and 300 acres 
or more than 300 acres. At the same time, farms also 
were classified on the basis of the other three character· 
istics of interest. 
After all farms were stratified on the basis of each of 
the four characteristics, the formation of substrata con· 
taining groups of homogeneous farms was simply a matter 
of cross-classification. A substratum was defined as all 
farms falling into the same stratum for all four character-
istics. For example, one substratum was composed of 
medium-sized farms that also had land of average pro-
ductivity, an average supply of labor and an intermediate 
supply of capital. Farms that differed-even if in only 
one characteristic (for instance, the supply of capital)-
would constitute a separate substratum. ' 
The total number of substrata is equal to the product 
of the numbers of strata within the farm characteristics. 
It is a large number in any case and grows rapidly when 
more characteristics and strata are considered. In south-
ern Iowa, there were 81 substrata (3 x 3 x 3 x 3). In 
northern Iowa there were 8 (2 x 2 x 2). 
A detailed description of the procedures that were. 
followed in assigning farms to the strata is given in (3, 
Appendix A). Definitions of the strata and an accounting 
of the proportion of farms within each are given in tables 
2 and 3. The estimated distribution of farms by substrata 
is given in terms of relative frequencies (proportions) 
in Appendix table A-I. 
Selecting Representative Farms 
Each of the substrata has a corresponding representa-
tive farm which can be analyzed to determine the most 
profifable response to production-control measures. How-
ever, a reasonably accurate estimate of total area response 
to production control often can be obtained without 
studying the representative farms of an substrata. Farms 
representing substrata that contain only an insignificant 
portion of the total farm population can be excluded since 
their response has little effect on the total response of the 
area. Other representative farms can be excluded from 
the analysis because their response is similar to and can 
be linked with that of farms that have been analyzed. In 
the extreme case in which the responses of two representa-
tive farms are related exactly by a known linear function 
only one of the two need be analyzed. The response of 
the other farm can be estimated directly from the an. 
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Table 2. Definition of strata and percentage distribution of 
southern-Iowa farms by strata within each of four characteristics. 
Characteristic Percent 
and stretum Rllnge within streta of fums 
Farm size: 
Smell ................................................ 30-179 lIcres of farmlend 44.0 
Medium .......................................... 180-299 ecres of fermland 31.0 
Large ...................................... 300 or more acres of farmland 25.0 
Productivity: 
Low ... _ ......................... 0-14.9 bu. corn per IIcre of fermland 36.4 
Average .................. 15.0-29.9 bu. corn per acre of fermland 54.7 
High ................ 30.0 or more bu. corn per acre of farmland 8.9 
Lebor supply: 
Pllrt-time ...................................... 0-2,499 man-hours per year 10.1 
One man .............................. 2,500-3,499 man·hours per yellr 70.1 
Two mlln .......................... 3,500 or more mon-hours per year 19.8 
Capital supply; 
Cash-grain .............. 0-0.5 bu. of feed fed per bu. produced 35.0 
Intermediate .......... 0.5·1.0 bu. of feed fed per bu. produced 42.5 
Nonlimiting ... .1.0 or more bu. of feed fed per bu. produced 22.5 
Table 3. Definition of strata and percentage distribution of 
northern-Iowa farms by strata within each of three characteristics. 
Charllcteristic Percent 
lind strlltum Rllnge within stratll of farms 
Fllrm size: 
Small ................................................ 30-239 IIcres of fermland 52.2 
Large .................................... 240 or more acres of fermland 47.8 
Lebor supply; 
One man ...................... .less than 3,499 mlln.hours per year 78.0 
Two man ............................ 3,500 or more man-hours per year 22.0 
Capital supply: 
Cllsh-grain .................... 0-0.5 bu. feed fed per bu. produced 65.0 
Nonlimiting ...... 0.5 or more bu. feed fed per bu. produced 35.0 
alysis of the first. In actual practice, something less than 
an exact known linear relation may be acceptable. 
The following steps were taken in selecting a few 
substrata for intensive analysis from among the 81 south-
ern·Iowa substrata: 
1. Ferty.three southern·Iowa substrata having less 
than 0.5 percent of the total number of farms in the area 
were eliminated. 
2. A benchmark farm was analyzed. This benchmark 
farm corresponds roughly to the median farm of the area 
with all resources at an intermediate level. Specifically, 
it represents a farm with '240 acres of average land, a 
one·man labor supply and an intermediate capital supply. 
3. Representative farms that differed from the bench-
mark farm in only one important characteristic were then 
analyzed. There were eight such representative farms. Be-
fore analyzing each successive farm, the results of pre· 
ceding analyses were reviewed. Where previous results 
indicated that a constant or predictable relation would 
be found, certain farms in this group were omitted. For 
example, the optimum plan for the benchmark farm situa-
tion, which has a one-man labor supply, was not limited 
by labor during any season of the year. Additional labor 
would be redundant; therefore, it was not necessary to 
analyze a two-man farm with the same land and capital 
resources. Six farms from among the eight in this cate· 
gory were analyzed. They are the farms numbered 2, 3, 
4, 6, 9 and 10 in table 4. 
4. Selected representative farms that differed from 
the benchmark farm in more than one characteristic were 
analyzed. There were 29 possible choices of farms repre-
senting substrata with relative frequencies of more than 
0.5 percent. Both relative frequency of the substrata and 
potential new information that could be obtained from 
the analysis were taken into consideration. Farms 5, 7, 
8, 11, 12 and 13 in table 4 were taken from this category. 
Two special southern-Iowa farms were analyzed, with 
no cattle feeding permitted, specifically to determine the 
effects of that exclusion on the response of farms to con-
trolled grain output. Both the special farm situations are 
medium·sized, low.productivity, one-man farms. One 
(farm 14 in table 4) has an intermediate supply of cap. 
ital, and one (farm 15) has a nonlimiting supply. The 
special situations are, except for the exclusion of beef-
feeding enterprises, exactly the same as farms 10 and 12 
in table 4. 
Four northern Iowa representative farms were an-
alyzed. They represent farms of 160 and 330 acres. With 
each size, one farm with a limited capital supply (cash. 
Table 4. Major characteristics of the farm situations included in the analysis. 
Representative 
ferm number 
Southern lowlI: 
Size 
I ........................................ 240 IIcres 
2 _ ................................... _ .. .240 acres 
3 ........................................ 240 acres 
4 ........................................ 240 acres 
5 ....................................... .480 acres 
6 ........................................ 480 ecres 
7 ........................................ 1 10 acres 
8 ........................................ 240 acres 
9 ........................................ 240 acres 
10 ........................................ 240 II cres 
II •.. ; .................................... 480 acres 
12 .. : ..................................... 240 acres 
13 ....................................... .480 IIcres 
14" ...................................... 240 acres 
15a ...................................... 240 acres 
Northern Iowa: 
16 ........................................ 160 ecres 
17 ........................................ 160 acres 
18 ................................... _ ... 330 IIcres 
19 ........................................ 330 acres 
Productivity 
of land 
averege 
average 
average 
IIverage 
averllge 
everllge 
average 
high Ilevel IlInd) 
high level land) 
low (rough landl 
low rough land 
low rough land) 
low rough IlInd) 
low rough landl 
low rough land 
everage 
IIverage 
averllg6 
averllge 
'Specilll farm situlltions not hllving beef·cattle feeding as !In !llternlltive production activity. 
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Labor Cllpital 
one mlln intermediate 
one mlln nonlimiting 
one man cIIsh'grain 
pert-time intermediate 
two mlln nonlimiting 
one men intermedillte 
part-time intermediate 
one mlln cash.grllin 
one man intermediate 
one man intermediete 
ene man intermediate 
one men nonlimiting 
one mlln nonlimiting 
one mlln intermediate 
one man nonlimiting 
one man cash-grain 
one rillln nonlimiting 
one m.an cash-grain 
one man nonlimiting 
grain) and one with nonlimiting capital supply was an-
alyzed. No northern-Iowa farms were analyzed that cor-
respond to the intermediate capital situations in southern 
Iowa. 
An Aggregated Area Model for Southern Iowa 
A model of the southern-Iowa study area was con-
structed by linear aggregation of results from individual-
farm analyses. Aggregation was not attempted for north-
ern Iowa. 
The number of farms occurring in the substratum 
that 'corresponds to the representative farm was assigned 
as a weighting factor for- aggregation. Any substratum 
for which no representative farm was analyzed was 
brought into the aggregation process by adding its as-
signed weight to that of a similar farm that had been 
analyzed. The criteria for similarity was that the farms 
have approximately the same response to output control. 
A scale adjustment was made when the two farms were 
similar in response but of different sizes. Thus, the con-
tribution of the jth representative farm to aggregate out-
put is given by: 
m n 
~ ~ a b x 
j=1 i=1 ij ij 
where a = number of farms in the ith substratum that 
1 J 
are being represented or approximated by 
the jth representative farm; 
b = ratio of acres of land per farm in the ith 
i j 
substratum to acres of land per farm in the 
jth substratum; and 
x . = value in the jth representative farm of the 
J 
variable being aggregated. 
Appendix table A-2 gives the relative frequencies of 
the analyzed and approximated farms and the weights 
used for aggregation. 
lioear Programming Farm Models 
Each of the representative farms was depicted by a 
linear programming model. The linear programming 
model is a "mathematical abstraction" which has been 
used often to represent the production planning environ· 
ment of individual farm firms (6, pages 194-231). 
. In the model formulated for this study, net farm re-
turn above operating expenses was the value to be max-
imized. An intermediate planning period was implied by 
permitting free adjustment of crop and livestock enter-
prises but no change in major resources. To make the 
problem computationally feasible and to conform with 
realistic opportunities for adjustment within the period of 
concern, the model included only the more important re-
source restraints and production processes. 
RESOURCE RESTRICTIONS 
For this study, the limit of available resources was 
set equal to the mean of available resource supplies on 
farms within the various strata. 
Land. Acreage for the representative farms is equal to 
the 1959 mean acreage of farms within the particular size 
strata as reported by the Census of Agriculture. 
Classification of farms on the basis of productive 
ability was necessary in southern Iowa where there is 
great variability in productivity associated with differ-
ences in topography. Data for the classification were 
taken from a random sample of tracts of land that had 
been surveyed for the Conservation Needs Inventory 
(18). The long-run expected corn production per acre of 
farmland was estimated for each tract, taking into ac-
count both yield per acre and 'average proportion of the 
land that could be used for corn in anyone year. The 
association of productivity and topography was apparent 
in the high proportion of level lands occurring on the 
tracts with a high expected corn production and the high 
proportion of rough land on the low-productivity tracts. 
Tracts with expected production of more than 30 bushels 
of corn per acre of farmland were classified "high.pro-
ductivity level"; tracts rating from 16 to 30 bushels were 
classified "average"; and those rating less than 16 bushels 
of corn per acre of farmland were classified "low-pro. 
ductivity rough." Land resources of the representative 
farms were divided into three classes in proportion to 
the occurrence of those classes on tracts in the productiv-
ity-topography groups. The classes were: Class I, crop-
land, O-to I-percent slope; Class II, cropland, 2-to 5-per-
cent slope; Class III, cropland, 6-to 12-percent slope; and 
Class IV, noncropland. 
Farms in northern Iowa were not stratified by topog. 
raphy or productivity of land. All farms and all crop-
land within farms were assumed homogeneous with re-
spect to crop yields and fertilizer requirements. It was 
assumed, however, that only the 60 percent of cropland 
having a slope of less than 3 percent was adaptable to 
continuous row cropping. The remaining 40 percent of 
the cropland was assumed to require at least 1 year of 
forage crop in every 5 years of cropping. 
Labor. Annual supply of labor per farm was based on 
the labor reported by survey farms within each labor 
strata. Farm operators were assumed to work 2,400 hours 
per year. Hours spent at nonfarm work were subtracted 
to obtain the net hours available for farm work. Family 
labor, when available, was assumed to add to the labor 
supply at the rate of 0.75 man-hours per hour of family 
labor. 
The labor supply for a one-man farm was distributed 
throughout the year at the rate of 55 hours of operator, 
family and hired labor available each week plus an addi-
tional 25 hours of labor per week available during the 
summer months of June and July. The labor supply of the 
two-man farm includes 36 hours of hired labor per week 
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in addition to operator and family labor. On the part. 
time farm, farm labor can be as much as 24 hours in 
anyone week but cannot total over 1,000 hours during 
the year. 
Capual. The supply of capital available on the repre-
sentative farms was restricted to the amount needed to 
finance crop expenses and a typical livestock program. 
However, it was not specified that the capital must be 
used for that purpose. On cash-grain farms, capital in 
excess of crop production costs was limited to an amount 
that would finance no more than five litters of hogs plus 
five beef or dairy cows. Intermediate capital farms were 
assigned capital for enough hogs and beef cows to use 
the entire feed production of the farm. The farms with a 
nonlimiting supply of capital were free to employ capital 
as long as the marginal return was at least 6 percent on 
the amount invested. 
PRODUCTION PROCESSES 
Production processes included in the programming 
models of the representative farms correspond to enter· 
prises and production techniques commonly used on 
farms in the study areas. Special, but relatively uncom· 
mon, enterprises or techniques-such as wheat production 
or fluid·milk production-were not included. All produc-
tion processes represent rates of efficiency commonly at-
tained by Iowa farmers with average management skills. 
Crop production processes. Crop production processes 
were formed as rotations of corn, oats, soybeans and 
meadow. Crop processes for each land class ranged from 
the most intensive rotation possible, within the limits of 
a maximum annual soil loss of 10 tons per acre, to a 
grass legume meadow with renovation every sixth or 
eighth year. Crop rotations for each class of land are 
listed in table 5. 
Crop yields are consistent with average yields actu-
ally attained by Iowa farm operators. On southern· Iowa 
farms, where use of commercial fertilizer does not yet 
approach the optimum, fertilization was limited to an in-
termediate rate-about 40 percent of the optimum. On 
northern· Iowa farms, fertilization at the optimum rate 
was permitted on as much as 50 percent of the land to 
reflect the more liberal fertilization rates common to that 
area. In both areas, manure could be substituted for com-
Table 5. Crop rotations included liS possible production processes 
by class of land in southern and northern lowa.-
Southern-Iowl! soils 
=----:--== Class I CllIss II Class III 
CCSb 
CSbSb 
CCOM 
COM 
M 
CSbCOM 
C5b5bOM 
CCOM 
CCOMM 
M 
CCOMMM 
COMM 
COMMMM 
M 
aletters refer to common crops: C 
o == oats, and M == meadow_ 
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Northern-lowlI soils 
Class I Class II 
C 
CC5b 
OSb5b 
CSbCOM 
CCOM 
CCOMM 
OMMMM 
CSbCOM 
CCOM 
CCOMM 
OMMMM 
corn, 5B = soybellns, 
mercial fertilizer, and cropping without fertilization was 
an option that could be followed if profitable under spe-
cial circumstances. 
Crop production costs include seed and spray costs at 
average rates of application, operating costs and repairs 
on machinery and expenditures for commercial fertilizer. 
Machinery costs were developed initially for a 2·row, 3· 
plow set of machinery as the most typical situation on 
Iowa farms. Small part-time farms were assumed to re-
duce investment by employing custom harvesters. Large 
330-acre farms in northern Iowa were assumed to have 
4·row, 4.plow machinery. A complete listing of yields and 
production requirements, including labor, are given in 
Appendix tables B·3, B-4 and B-5. 
Livestock prodlbCtion processes. The following alterna-
tive livestock processes were included in the linear pro-
gramming models of the representative farms: 
1. Hogs farrowed in early summer and raised on 
pasture. 
2. Hogs farrowed twice yearly in a ratio of two 
spring litters to one fall litter. 
3. Beef calves purchased and deferred·fed on pasture 
for final sale as fat steers after 90 days finishing. 
4. Yearling steers roughed through winter and full· 
fed on pasture for fall marketing as finished cattle. 
5. Yearling steers short-fed in drylot for market 
finish 6 months after purchase (northern Iowa only). 
6. A beef-cow enterprise from which 450·pound 
calves are sold. 
7. A beef-cow enterprise with calves grain -fed and 
sold as I,OOO·pound steers and heifers. 
8. A "farm" dairy enterprise from which cream is 
sold. 
Input-output coefficients used to represent these enter-
prises reflect an average level of efficiency and typical pro-
duction practices. Resource requirements, costs and re-
turns for the livestock enterprises are listed in Appendix 
tables B.6, B-7, B·8 and B-9. 
Production costs for livestock processes include those 
items that vary directly with the scale of the enterprise, 
such as veterinary fees, electricity, personal property 
taxes_ Fixed costs, such as depreciation and general up-
keep on buildings and fences, are not included. 
Special restrictions were placed on two of the live-
stock enterprises. First, the dairy enterprise was limited 
to no more than five cows to approximate its limits of 
expansion on typical farms without the addition of spe-
cialized facilities. Second, hog production was limited by 
existing capacity to 15 litters on most southern Iowa 
livestock farms or 25 litters on livestock farms in the 
northern area. Expansion of the hog enterprise beyond 
that size would require additional housing, fencing and 
equipment, costing about $20 per sow. 
PRICES AND NET REVENUES 
The prices used in computing profit-maximizing farm 
plans were taken from the macro-analysis previously 
cited. These prices are higher than prices recently ex-
perienced. They presuppose a total reduction of about 20 
percent in feed-grain output. 
National average prices received for aggregate prod-
ucts such as "hogs" were translated into prices for a 
specific grade and weight of product at the specific season 
and location of marketing. For example, a national aver-
age corn price of $1.30 per bushel implies a price of 
approximately $1.25 per bushel in southern Iowa. An 
explanation of procedures and assumptions used in esti-
mating prices and net revenues is given in Appendix B. • 
Estimates of the effect of price level on income are 
made by using a set of intermedIate prices, at about the 
1961 level, and a set of low prices, at expected free-
market level (1), in combination with optimum plans 
derived under the high·price assumptions. Projected 
United States average prices for major farm products 
under these three assumptions are shown in table 6. 
PRODUCTION CONTROL RESTRAINTS 
Production control was brought into the linear pro-
gramming models of the farms by treating production-
right or quota as a restraint on production of feed grains 
and soybeans. Each crop "required" an amount of pro-
duction quota equivalent to the units of feed concentrates 
produced. Production of feed concentrates by all crops in 
total could not exceed the amount of production-right or 
quota available to the farm. 
A parametric programming procedure (6, pages 265-
307) was used to evaluate response to production control 
throughout a wide range in the amount of quota avail· 
able. The initial allotment of quota was large enough to 
be nonlimiting to a profit. maximizing production plan. 
The amount of quota available was then systematically 
reduced, becoming a progressively restrictive limit to pro-
duction. At each step, the optimum farm plan and net 
farm income were recorded. In addition, the marginal 
value of the quota resource was noted from the dual solu-
tion to the linear programming model. Eventually, a final 
• The fixed costs associated with ownership of land, buildings and 
machinery do not change with the production plan followed. 
Therefore, they do not enter into the determination of enterprise 
net revenues. Fixed costs do, however, affect long·run costs and 
returns to the operator's labor and entrepreneurial efforts. The 
procedures and data used in calculating fixed costs are given in 
Appendix B. 
Table 6. Projected U. S. average prices for selected farm products 
at three different levels. 
Product Unit 
Corn .............. bushel 
Cllttle ....•........... cwt. 
Hogs .................. cwt. 
Milk .................... cwt. 
High" 
$ 1.30 
20.00 
16.50 
-4.10 
Projected prices 
1961b Free mllrket" 
$ 1.00 $ 0.66 
17.00 12.00 
13.00 11.00 
3.90 2.67 
aprojected mid·1960's prices, assuming 20.percent reduction from 
potential feed.grllin production (9). 
bForecasted 1961 prices, assuming continuation of 1959-60 govern-
ment programs. 
·Projected 1963 prices. assuming a free·merket system (12. page 
17). 
solution is reached with no quota and no production of 
concentrates on the farm, forages being the only crop 
permitted. 
The results of the model could be interpreted in 
several ways. Solutions at different levels of output could 
refer to mandatory programs of varying severity. Alterna-
tively, by use of the marginal value of quota, the farmer's 
position under programs that allow quota to be either 
bought or sold can be determined. 
Profit-Maximizing Farm Plans 
With No Controls on Output 
Determination of pro fit· maximizing farm plans with 
no controls on output was not a primary objective of this 
study. However, "no·controls" pla'ns aid in describing the 
representative farms and serve as a norm against which 
the effects of production control can be measured. There-
fore, "no·controls" plans are discussed briefly in the sec-
tions that follow. The plans themselves may be found 
listed by farm number in Appendix tables Col through 
C.19. Since the "no·controls" plans are background ma-
terial rather than a part of the main trend of thought, 
some readers may prefer to go directly to a discussion of 
program effects. 
The presentation centers on the benchmark farm situ-
ation. Plans for other farm situations are discussed 
briefly with respect to the deviations of profit.maximizing 
plans from that of the benchmark situation. 
Benchmark Farm-A Typical 
Southern-Iowa Farm 
The benchmark farm is typical of southern·lowa 
farms. Its resources are 240 acres of average land, labor 
of one man and family, and an intermediate amount of 
capital. It represents, approximately, the median of farms 
in southern Iowa. The profit. maximizing plan for the 
benchmark farm is given in table C-1. 
With no controls, the crops raised include 62 acres of 
corn, 17 acres of soybeans, 27 acres of oats and 55 acres 
of hay and meadow. Feed·grain production is 3,080 
bushels of corn equivalents. An additional 610 feed units 
of concentrates are produced in the form of 370 bushels 
of soybeans. Hay production is 86 tons. Most of the corn 
and all the soybeans are produced on Class I and Class 
II soils. A corn· corn-soybeans rotation is. profitable for 
the 14 acres of Class I land, and a corn·soybeans-corn-
oats-meadow rotation is profitable for the 60 acres of 
Class II land. A corn·corn-oats·meadow-meadow.meadow 
rotation on 87 acres of Class III land produces 60 per-
cent of the hay and rotation meadow and about half of 
the oats. IntertiIIed crops are at the maximum consistent 
with prevention of excessive erosion. All crops are ferti· 
lized at the highest permitted rate (40 percent of the 
optimum rate). Average yields over the entire farm are 
45 bushels per acre of corn, 30 bushels per acre of oats, 
22 bushels per acre of soybeans and 1.6 tons per acre .of 
hay. 
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Livestock production for the benchmark farm without 
control includes 21 litters of hogs, 12 steers fed on pas· 
ture and five dairy cows. All feed grain raised is fed on 
the farm, none is purchased. All hay and rotation pasture 
arc used by the livestock, but 70 acres of permanent 
pasture and timber pasture, which annually produce 
forage equivalent in feeding value to 41 tons of hay, are 
only partly used. • 
The gross value added is $7,904, with almost two· 
thirds consisting of $5,000 worth of pork. The value of 
beef produced, over and above feeder stock purchased, 
amounts to $2,174 from 12 steers and cull stock from 
the five·cow dairy herd. Milk worth $780 and soybeans 
worth $900 make up the remainder of total output. Pur· 
chases of feed and seed amounting to $950 are sub· 
tracted from total output to arrive at the value added. 
Returns to land, labor and capital are $6,240. Fixed 
costs (taxes, insurance, general upkeep of property and 
interest on investment) are $4,726. Residual labor·man· 
agement returns are $1,514. The residual earning rate 
of labor is 68 cents per hour on the basis of 2,200 hours 
of labor used in the farming operation. If computed on 
the basis of the 2,700 hours of labor available rather 
than labor used, the earning rate is 56 cents per hour. 
Imputed marginal value productivities for resources 
are shown in table C-l, Appendix C. An additional acre 
of Class I or Class II cropland would increase annual 
returns by $40.48 and $30.80, respectively. However, 
since Class I and Class II land must ordinarily be pur· 
chased in combination with lower quality cropland, per· 
manent pasture and wasteland, a weighted average return 
to land is more meaningful. On this farm, the additional 
annual return that would result from having an addi· 
tional acre of land made up of various soils in the same 
proportion as the soils actually occur on the representa· 
tive farm is $13.61 per acre. 
An annual return of $13.61 per acre is approximately 
30 percent higher than the average annual cost of $9.41 
for interest and taxes on land (based on 1959 average 
land values and a 6·percent interest rate). More than half 
of the difference between imputed returns and annual 
cost of land is due to a difference between the assumed 
product prices that were used to compute enterprise net 
revenues for the linear programming model and existing 
product prices. The assumed prices range above 1961 
prices by 5 percent for milk to 30 percent for corn. If 
the output had been valued at average 1961 prices, net 
revenue would have been reduced by 18 percent and im· 
• It is not uncommon to find unused or underutilized permanent 
pastures in southern Iowa. However, when capital is available, 
most farms have a beef·cow herd to utilize the roughage from 
permanent pasture. It would be unusual for a farm in the southern· 
Iowa area to have steer·feeding, hog and dairy enterprises of the 
size shown in the optimum plan without having a beef·cow herd. 
However, on the basis of input·output coefficients and costs as-
sumed in this study, a change from steers to beef cows would reo 
duce income about $18 per steer replaced. Consideration of un· 
certainty, personal preference or a more restricted labor supply 
are all possible explanations for the deviation of actual practice 
from the indicated profit·maximizing combinations of enterprises. 
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puted value productivities by about the same proportion. 
An lS'percent decrease in the imputed annual return of 
land would result in an annual return of $11.16 per acre, 
an amount closer to the annual cost of land. 
The marginal value productivity of capital used for 
annual expenditures or for investment in livestock is 44 
cents per dollar per year, considerably above a typical 
interest charge of 6 cents per dollar per year on borrowed 
capital. These results agree with earlier research findings 
of an internal marginal productivity of capital that is 
much greater than the interest rate. 
Other Southern-Iowa 
Representative Farms 
Southern·Iowa representative farms that vary from the 
benchmark farm are discussed in groupings in this sec· 
tion to illustrate the differences in profit-maximizing farm 
plans that result from differences in resources. Appendix 
tables C·1 through C·19 contain profit.maximizing plans 
for all 19 farming situations. 
DIFFERENCES DUE TO CAPITAL SUPPLY 
Differences in farm plans that arise from differences 
in amount of available capital are illustrated by a cash· 
grain farm (farm No.3, Appendix table C.3) and a farm 
with a nonlimiting capital supply (farm No.2, Appendix 
table C.2). Each has 240 acres of average land and a 
one·man (2,700 hours) labor supply. Thus, they differ 
from the benchmark farm only with respect to capital 
supply. 
The cash.grain farm (No.3) is limited by capital to 
very small livestock enterprises. Most of the farm's more 
productive land is used to produce soybeans or feed grain 
for sale. Only 20 percent of potential forage production 
is utilized. Because of the limited scale of operation, reo 
turns after variable costs fail to cover total fixed costs, 
and labor management returns are negative. Only a frac. 
tion of labor available is actually required for the farm 
operations. 
The availability of a nonlimiting supply of capital 
(farm No.2) provides the opportunity for much greater 
livestock production. The farm is organized to produce 
more forages, less soybeans and more livestock by using 
purchased grain in addition to home-grown feeds. Labor. 
management return is greater, and there is more complete 
utilization of the available labor supply. The livestock use 
all forage that is produced. As a result, steep cropland, 
which produces mainly forages, and permanent pasture 
both have much higher value than to the farm with a 
limited capital supply. 
DIFFERENCES DUE TO LABOR SUPPLY 
Two representative farms, each with 1,000 hours of 
labor, portray the prevalent part-time farmers of the 
southern Iowa. area .. Farm No.7, which has only no 
acres of land, IS baSically a scaled·down version of the 
henchmark farm. Farm No.4, which has- part.time lahor 
supply on 240 acres, affords a hetter insight into the sit-
uation of a lahor-short, part-time farmer. For contrast, a 
farm with a two-man lahor supply, 480 acres of land and 
a nonlimiting capital supply (farm No.5) also was an-
alyzed. 
The profit.maximizing plan of the part-time, 240-acre 
farm (No.4, Appendix tahle C-4) is governed hy a crit-
ical lahor shortage in the late-spring planting season. 
Land is diverted from row crops to oats and forages to 
reduce lahor needs during the critical period. Custom 
harvesting is employed to economize in the use of lahor 
and to reduce machinery investment. A 15-cow heef herd 
is the major livestock enterprise, replacing hoth dairy 
and beef feeding for economy in lahar use. 
Returns to lahor and management on the part-time 
farm are only $552-55 cents per hour worked. The low 
residual returns are not due to low marginal value pro-
ductivity of lahor hut, rather, to a marginal return to 
land that is considerahly below the annual cost. The farm-
er with only 1,000 hours of lahar for farm use is over-
extended on 240 acres of land. 
The large, two-man farm (No.5, Appendix tahle C·5) 
differs from the henchmark farm primarily in livestock 
enterprises. Eighty.two head of steers are fed, almost 
douhle that of the 240·acre one-man farm, hut the hog 
enterprise is slightly smaller on the two-man farm. As a 
result, home· grown feeds are sufficient to meet require-
ments, and no grain purchases are necessary. The sea· 
sonal pattern of labor remaining after crop production is 
the primary determinant of the differences in livestock 
production. The large·scale farm yields a $3,708 return 
to the operator for his labor and management. Thus, the 
residual return to the operator averages $1.47 per hour. 
DIFFERENCES DUE TO FARM SIZE 
A 480·acre farm (No.6) and a lIO-acre farm (No. 
7) depict a range in farm size. Each has average land and 
an intermediate supply of capital. The large farm (No.6, 
Appendix table C·6) is forced hy shortage of labor into 
a livestock program emphasizing heef, rather than hogs 
as on the henchmark farm. Residual labor-management 
returns are relatively favorable, averaging $1.11 per hour. 
On the small farm (No.7, Appendix table C.7), land 
and lahor are in short supply relative to capital. Cattle 
feeding and hogs are the primary livestock enterprises. 
The cropping pattern is oriented to producing feed rather 
than cash crops. A small amount of feed grain is pur-
chased. 
DIFFERENCES DUE TO TOPOGRAPHY 
Representative farms with high.productivity, level 
land (farms 8 and 9) and farms with low-productivity, 
rough land (farms 10 to 15) were studied for an indica-
tion of differences due to topography and productivity of 
the land resource. 
Farms with level land have more land in crops, more 
cropland in row crops and higher yields. The ratio of 
grain to forage production is 2.4 times that of the hench-
mark farm and almost five times that of the typical rough 
farm. When capital is available, hogs are the main live-
stock enterprise because of their high grain requirements. 
Soybeans are an important crop because of the large 
acreage of land that is adapted to their production. There 
is no difference in optimum crop production between the 
cash-grain (No.8) and the intermediate capital (No.9) 
farms. A cash-grain farm on level land provides about 
the same income as a farm with an intermediate capital 
supply on average land. 
The rough farms are restricted by low yields per acre 
and the requirement that a high proportion of land must 
he in forage crops. A rough farm with twice as much 
land and operating capital as the benchmark farm yields 
about the same lahor-management return. The rough 
farm produces twice as much roughage per bushel of 
grain as does the typical farm with average land. As a 
result, beef cows, dairy cows and pasture-fed steers are 
chosen to use the large amounts of forages. A few hogs 
are produced on each rough farm, but large numhers are 
produced only when a nonlimiting capital supply on the 
240-acre farm (No. 13) makes it feasible to purchase 
large amounts of feed. 
DIFFERENCES DUE TO EXCLUDING BEEF FEEDING 
Beef feeding constitutes, at present, only a small part 
of livestock production in southern·Iowa areas. Profit-
maximizing plans for most representative farms, however, 
show some beef feeding to be profitahle. To evaluate the 
importance of this difference, two 240-acre, rough, one-
man farms were analyzed on which heef.feeding enter-
prises were excluded. One farm had an intermediate cap-
ital supply (farm No. 14, Appendix table C·14), and the 
other a nonlimiting supply (farm No. 15, Appendix table 
C·15). In both cases, the farm plan with an uncontrolled 
concentrate output was not greatly affected hy excluding 
heef feeding. Beef was replaced by hogs at only a small 
income loss-about $12.60 per head. The contrast, with 
an uncontrolled output, is perhaps not as great on these 
farms as it might have heen on some others. 
Typical Northern-Iowa 
Representative Farms 
The northern-Iowa study area shows a great deal more 
homogeneity among farms than does the southern-Iowa 
area. Therefore, fewer representative farms were needed 
for analysis of adjustment possibilities. Optimum farm 
plans were derived for 160-acre and 330-acre farms with 
a cash-grain and a nonlimiting capital situation within 
each size of farm. All four northern· Iowa representative 
farms have a one-man (2,700 hours) labor supply. 
SMALL (160-ACREj FARMS 
Cash.grain farm. The profit-maximizing combination 
of crops on the 160·acre northern-Iowa farm (No. 16, 
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Appendix table C.16) is dominated by corn. Corn is 
grown continuously on all 83 acres of Class I land. The 
remainder of the cropland is on a corn·soybean.com·oats. 
meadow rotation. Less than one· fourth of the total feed· 
grain production is fed to the five litters of hogs and 14 
fat cattle that are produced. The remainder of the grain 
is sold. Rotation pasture is not utilized to the limit of its 
carrying capacity. 
Net farm output of $10,151 is 27 percent larger than 
for the benchmark, 240'acre southern· Iowa farm. Labor· 
management returns of $2,830 are nearly twice as large 
as for the southern Iowa farm and are earned with a 
smaller number of hours actually worked. Residual earn· 
ings per hour of labor used are $2.37. The imputed value 
productivity of an additional acre of land is $44.83, more 
than twice the annual cost for interest and taxes. 
Nonlimited.capital farm. Relaxing the restriction on 
the quantity of capital used leads to an increase in hog 
production to 45 litters in the 160'acre northern· Iowa 
farming situation (farm No. 17). The size of the hog 
enterprise is limited by the supply of labor in March and 
April when both preparation for corn planting and far· 
rowing have large labor requirements. A small amount of 
excess grain is sold. Plans with somewhat more forage 
and beef and less corn and hogs are alternatives, with 
slightly less profit, to the plan that is presented. Marginal. 
ly, each acre shifted from corn to meadow would result 
in a loss of about $2.50. 
Net output is 25 percent above that of the cash.grain 
farm. Labor.management returns are about one·third 
greater, but, because of the greater quantity of labor be· 
ing used, average earnings per hour worked are reduced 
to $1.45. The scarcity of early spring labor is indicated 
by high imputed marginal value productivities for labor 
in that period. 
LARGE (330.ACRE) FARMS 
A 330·acre representative farm with two tractors and 
4·row equipment, depicts large farms in northern Iowa. 
When capital is limited, crop production on the 330.acre 
farm (No. 18, Appendix table C.18) is simply scaled up 
from the 160·acre farm with a comparable capital supply. 
Livestock enterprises are small, consuming less than one. 
sixth of the feed grain and only a small proportion of 
the roughage produced. Fixed costs are spread over a 
larger output than on the 160·acre farm, and the resulting 
savings permit a higher labor·management return and 
residual labor earnings of $3.78 per hour. 
Removing the limitations on supply of capital to the 
330·acre northern·Iowa farm (No. 19, Appendix table 
C.19) leads to only slight adjustments in production. 
Labor requirements limit livestock production, and, even 
when capital is available, almost three· fourths of the feed 
grain produced on the farm is sold rather than fed. On 
the basis of proportional composition of total farm out· 
put, this farm would be considered a cash· grain farm 
even though capital is available for expanded livestock 
production. 
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EFFECT OF OUTPUT CONTROL ON 
PRODUCTION OF REPRESENTATIVE FARMS 
We now discuss the effect of output control on crop 
and livestock production and on resource use and returns 
of the representative farms. The effects shown are those 
that would result from a mandatory reduction in feed· 
concentrate output or a voluntary reduction secured by 
adequate compensation. The measure of the effect is the 
difference between the plan that maximizes profits when 
output is not restricted and the plan that maximizes 
profits within the limits of a controlled output. Differ· 
ences are expressed in terms of physical quantities or 
monetary values based upon constant prices. The com· 
parison of the two plans is in a static setting. Price 
changes due to aggregate effects are not introduced at this 
point but will be taken into consideration in a later sec· 
tion. 
Profit· maximizing plans with reductions in concentrate 
output ranging from zero to 100 percent were derived by 
a parametric programming procedure. Results for the 
representative farms are presented in Appendix tables 
C·l through C·19 at reductions of 10, 20 and 40 percent 
in output of concentrates. 
Effect of Output Control on 
Combination of Products 
Control of feed· concentrate output naturally would 
restrict the profit. making activities of the firm. If the 
controls can be approximately represented, as we have 
assumed here, by a reduction from the most profitable 
output of the controlled product, then, by definition, pro· 
duction under controls will be less than the optimum. 
But what about output of. other uncontrolled products? 
The production possibilities of most firms are such that, 
when faced with controls on one product, they can divert 
resources to expand production of other products. The 
history of production.control programs has shown that 
resource diversion is more than a theoretical possibility. 
In this section, we discuss the extent to which product 
substitution is a profitable response to direct control of 
feed·concentrate output. 
SUBSTITUTION OF SOYBEANS FOR CORN 
The most noticeable change occurring in restricted 
profit.maximizing plans is a substitution of soybean pro. 
duction for corn production. The data of table 7, a sum. 
marization of results for all southern· Iowa farms, clearly 
show a trend to increased soybean production as total 
feed· concentrate output is curtailed. Soybean production 
rises 41 percent from an average per farm of 398 feed 
units (241 bushels) to 561 feed units (340 bushels) when 
concentrate output is reduced in total by 20 percent. Soy. 
bean production remains about the same, at 543 feed 
units (329 bushels) when concentrate. output is down by 
40 percent. However, as a proportion of total concentrate 
output, soybean production continues to rise, reaching 29 
percent of total output at the 40'percent reduction level. 
Table' 7. Acreage and production of feed-concentrate crops 115 
related to reduction in concentrate output: Average of representa-
tive southern-Iowa farms. 
Reduction in concentrate output 
10 20 40 
Item Unit None percent percent percent 
Acreage of concentrate 
crops per farm: 
Soybeans ............................ acres 
Corn .................................. acres 
Oots .... _ ............................ acres 
TOTAL .............................. acres 
Percentage of total 
acreage: 
10.8 
55.7 
23.0 
89.5 
Soybeons ...................... percent 12 
Corn .............................. percent 62 
Oats .............................. percent 26 
Production of con-
centrotes per farm: 
Soybeans ................. .feed units 398 
Feed grains ............. .feed units 2,766 
TOTAL 
CONCENTRATES ... .feed units 3,164 
Percentage of total 
production: 
Soybeans ...................... percent 13 
Feed grains .................. percent 87 
13.3 
48.6 
23.3 
85.2 
16.6 
37.0 
21.9 
75.5 
16 22 
5.7 49 
27 29 
460 561 
2,372 1,956 
2,832 2,517 
16 22 
84 78 
16.0 
22.7 
16.0 
54.7 
29 
42 
29 
543 
1,332 
1,875 
29 
71 
The reduction in total concentrate output and the de-
crease to allow expanded soybean output both are ac· 
complished by reducing corn production (oats produc-
tion changes only slightly). For example, a 20-percent 
decline from the average feed· grain output of 2,766 
bushels would be 553 bushels. The actual decline in corn 
production was 810 bushels to an output of 1,956 bushels. 
The difference makes possible the increase of 163 feed 
units in soybean output. 
At first glance the substitution of soybeans for corn 
appears strange since both are concentrate crops and un-
der the same controls in the hypothetical program that 
we are studying. A proportionate reduction in both crops, 
or at the least, a reduction in corn production with no 
change in soybean output might seem more reasonable. 
However, this is not true because the price of soybeans, 
which reflects both value of feed and value of soybean 
oils, is normally higher per feed unit than the price of feed 
grains (see table 8). Thus, if only a limited amount of 
feed concentrates can be produced and other resources 
do not seriously limit production, then returns will be 
maximized by producing soybeans. 
Tab!e 8. Price and feed units per bushel lind 
of corn and soybeans. 
Item . Soybeans 
Price per bushel ........................................ $2.44 
Feed units per bushel .............................. 1.65 
Price per feed unit .................................. 1.48 
price per feed unit 
Corn 
$1.25 
1.00 
1.25 
The substitution of soybeans for corn does not apply 
equally for all the representative farms. Table 9 shows 
the proportion of soybeans in total concentrate output for 
each of the 19 study farms. All farms having a large 
supply of capital relative to the supply of other resources 
show a "reverse" relationship-soybean production de· 
creases, or at least does not increase, as concentrate out· 
put is restricted. This group of farms includes farms 2, 
5, 17 and 19, which have a nonlimiting supply of capital, 
Table 9. Percentage of soybeans in total feed-concentrate output 
of representative farms related to reduction in concentrate output. 
Farm 
number" None 
Southern Iowa: 
I ................ 16.5 
2 -.... --......... 5.2 
3 ................ 16.5 
4 --_ ............... 5.0 
5 ....... __ ....... 4.7 
6 ................ 16.5 
7 .. __ ...... -.... - 4.7 
8 ................ 22.1 
9 ................ 22.1 
10 ................ 0.0 
II ................ 0.0 
12 ................ 0.0 
13 -_ ........ -_. __ . 0.0 
14 ......... ~-.... - 0.0 
15 ................ 0.0 
Northern Iowa: 
16 .. -_---_ .... -... 7.0 
17 
••• u ••••• •••••• 
0.0 
18 .......... -.... - 7.0 
19 ................. 0.0 
Reduction· in concentrate output 
10 percent 20 percent 40 percent 
21.1 9.3 38.8 
5.8 0.0 0.0 
16.2 38.6 51.5 
5.6 6.2 1.8 
5.2 2.9 0.0 
25.6 35.2 28.3 
2.7 0.0 0.0 
40.4 53.4 53.0 
31.7 43.2 29.9 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
22.5 19.7 35.1 
0.0 0.0 0.0 
17.3 34.1 42.1 
0.0 11.1 0.7 
"Refer to table 4 for II description of farming situations by farm 
number. 
and farms 4 and 7, which have intermediate supply of 
capital but only a part-time labor supply. The primary 
reason for this response is that a farm that is well sup-
plied with capital relative to other resources can profit. 
ably invest in large livestock enterprises. The result is a 
strong demand for land to use for forage production and 
for grain to feed. Corn uses land more efficiently than 
soybeans~producing more feed per acre and thus leav-
ing more land free for forage production. Furthermore, 
corn can be fed on the farm, saving the costs of handling 
and transporting purchased feeds. A secondary reason is 
that, where the supply of capital is relatively large and 
the marginal opportunity cost of capital is low, the small 
capital requirement of soybeans for fertilizer purchases 
is a less important economic advantage than when cap-
ital is scarce. 
SUBSTITUTION OF FORAGES FOR GRAIN 
Eventually, the possibilities for making reductions by 
changing the proportions of concentrate crops are ex-
hausted, and further reduction forces so'me land into for· 
age crops. 
The general pattern of changes in forage production, 
as grain output is restricted, is reflected in the averages 
for the southern· Iowa farms-shown in table 10. With 
progressively larger reductions in concentrate output, 
more of the adjustment is accomplished by reducing the 
total acreage in grain crops rather than by substituting 
soybeans for corn. On the other hand, the greater the 
diversion of land from grain production, the less likely 
it is that all diverted land can be used profitably for for-
age production. As a result, cropland not harvested and 
not pastured, which makes up the difference, increases 
with the larger reductions in output. 
A problem with forage production in the study areas 
is that markets for forages are not well developed. In 
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Table 10. Cropland use as related to reduction in concentrate 
output: average of representative southern-Iowa farms. 
Reduction in concentrate output 
10 20 40 
Item Unit None percent percent percent 
Grain crops ...............•.......... acres 89.5 85.2 75.5 54.7 
Forage crops ........................ lIores 38.8 43.5 45.0 46.9 
Cropland not harvested 
end not pastured .............. ocres 9.7 9.9 18.1 37.0 
TOTAL CROPLAND ............ acre5 138.6 138.6 138.6 138.6 
1959, 90 percent of the hay and virtually all pasture were 
used on the farms where produced. Therefore, we as· 
sumed that individual farms would not plan production 
with the expectation of having a market for forages. In 
effect, forage production was limited by the availability 
of capital, buildings and labor to produce livestock that 
can use forage. Capital supply is particularly crucial. 
Farms with no capital limitations are able to increase 
livestock production and use large amounts of additional 
forages. Farms with a very restricted supply of capital 
are unable to use any additional forages. 
Forage production for the representative farms· is 
shown in table 11 at four levels of output reduction. Pro-
duction is measured in hay-equivalent tonnages and in-
cludes forage actually used from permanent pasture. It 
does not include potential feed from underutilized pasture 
or idle land. Cropland not harvested or pastured is shown 
in table 12. The data of table 12, in particular, point out 
the effect of available capital and labor or the way in 
which diverted land may be used. Farms with the most 
restrictive supply of capital (farms 3 and 8) show the 
greatest amount of land not used. These farms simply 
did not have the capital needed for an expanded livestock 
enterprise. Farms with an intermediate supply of capital 
Table II. Forage output· on representative farms as related to 
reduction in concentrate output. 
Farm Reduction in concentrate output. tons 
numberb None 10 percent 20 percent 40 percent 
Southern lowo: 
I ............... -... ~ 83 94 97 107 
2 .................... 152 167 179 197 
3 ....... ---........... 24 43 33 37 
4 -'-" .............. 91 97 99 103 
5 .................... 251 315 346 387 
6 .................... 197 240 212 298 
7 .... -............. _- 59 66 72 78 
8 ---_._-_ ............ 34 38 42 48 
9 _.-_ ... ------_ .... -. 51 70 85 95 
10 .................... 125 122 I 18 132 
II .................... 225 220 226 261 
12 ..................... 131 138 144 151 
13 .................... 263 282 294 307 
14 .................... 108 117 I 13 I 16 
·15 .. : ................. 126 135 140 147 
Northern Iowa: 
16 -_ .................. 22 39 64 61 
17 .................... 73 104 131 173 
18 .................... 9 70 77 81 
19 .................... 51 156 198 348 
-Only forage actually used is included if carrying capacity of pasture 
is greater than requirements of livestock. 
bRefer to table 4 for a description of farming situations by farm 
number.' 
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Table 12. Acres of cropland not harvested and not pastured on 
representative farms as related to reduction in concentrate output. 
Farm Reduction in concentrate output. acres 
number None 10 percent 20 percent 40 percent 
Southern Iowa: 
I ................ 1.2 9.5 35.8 46.3 
2 ................ 0.0 0.0 0.0 0.0 
3 ................ 33.1 24.1 40.8 85.9 
4 ................ 6.7 28.9 57.7 79.3 
5 ................ 0.0 0.0 0.0 0.0 
6 ................ 0.0 0.0 46.1 43.5 
7 ................ 0.0 0.0 0.0 3.7 
8 ................ 19.5 J 3.6 42.2 79.8 
9 ................ 5.1 0.0 0.0 57.2 
10 ................ 0.0 0.0 0.0 0.0 
II ................ 0.0 0.0 0.0 0.0 
12 ................ 0.0 0.0 0.0 0.0 
13 ................ 0.0 0.0 0.0 0.0 
14 ................ 0.0 9.2 17.5 29.2 
15 ................ 0.0 0.0 0.0 0.0 
Northern Iowa: 
16 ................ 3.7 0.0 0.0 14.3 
17 ................ 0.0 0.0 0.0 0.0 
18 ................ 19.8 0.0 0.0 47.8 
19 ............... 0.0 0.0 0.0 0.0 
and a relatively short supply of labor (farms 4, 6 and 9) 
also show large amounts of land not used. All farming 
situations that show no land unused with up to a 40-per-
cent reduction in concentrate output had a nonlimiting 
supply of capital. 
Substitution of forage crops for grain crops has both 
desirable and undesirable aspects. Conservation of the 
soil, which receives considerable support as an agricul. 
tural policy goal, is advanced by substitution of forage 
for grain crops. However, the goal of controlling final 
output-livestock-is hampered when forages that are 
substituted for grains in crop production are subsequently 
used as a substitute feed for livestock. Idling of land di· 
verted from concentrate production would be a more de-
sirable response from the standpoint of obtaining the 
maximum reduction in total feed and livestock output. If 
the land that is idled has a cover crop, the conservation 
benefits are approximately the same as when forages are 
raised. Results indicate, however, that land will be volun. 
tarily left unused only when the reduction in output of 
concentrates is large and the farmer does not have the 
resources to expand production of forage-utilizing live-
stock. 
SUBSTITUTION OF BEEF FOR HOGS 
Control of feed·concentrate output has an indirect but 
important effect upon livestock production. Although the 
producer is not required, under the control proo-ram that 
we assumed, to adjust livestock production,lO i~ is often 
pro.fitable to do so because of the altered feed supply. A 
typIcal farmer whose concentrate output is restricted will 
usually find it .desi~able to shift from grain'consuming to 
forage-consumIng llYestock enterprises. He could continue 
to produce grain-fed livestock by using purchased feed; 
OJ Suhsidiary direct ('ontrols could, of course, be plared on live. 
stock output. 
but the purchase of feed requires capital and involves 
added costs for transportation and handling. Further· 
more, additional forage produced on land diverted from 
grain crops can best, or perhaps only, be marketed 
through forage.consuming livestock. Aggregate price ef· 
fects of a higher price for the restricted product (grain) 
and lower price for the diversion product (forage) 
would tend to reinforce the pressure for use of home· 
grown forages. 
A livestock enterprise's changing profitability as con· 
centrate output is reduced depends on: (a) the propor· 
tion of grain in total feed requirements and (b) net reo 
turn per bushel of grain fed. These two values are pre· 
sented in table 13 for each of nine livestock enterprises. 
Hogs consume a higher proportion of grain than do the 
other livestock enterprises. Hogs also have low returns 
per bushel of feed grain fed. Beef cows have the lowest 
proportion of grain in total feed requirements. Beef-fat· 
tening and dairy enterprises are intermediate of those 
two. 
For most representative farms, hogs tend to dominate 
the profit·maximizing plan when there are no controls on 
grain production. In table 14, the weighted average num-
ber of litters produced on southern· Iowa representative 
farms is 13. Net sales of pork average $2,400 per farm 
versus $2,200 sales of beef of all types, including cull 
dairy animals. Hogs are important because: (a) they 
yield a high return to scarce capital and (b), when cap· 
ital is available, hog production can be greatly expanded 
Table 13. Proportion of grain in total feed requirements and net 
returns above operating costs per bushel of grain fed for typical 
livestock enterprises used in linear programming models. 
Proportion of Net returns 
grain in total per bushel of 
feed requirements' grain fedb 
Enterprise (percentl (doll!!rsl 
Hogs: 
Two spring litters. one fall ........................ 0.92 $1.-+2 
With added facilities ................................ 0.92 1.28 
Summer litter .............................................. 0.88 1.33 
Beef steers: 
Yearlings. short·fed .................................... 0.91 1.36 
Calves. deferred·fed .................................. 0.61 1.77 
Yearlings, pasture.fed ........... _ ................... 0.51 2.23 
Dairy cows ...................................................... 0.25 3.70 
Beef cows, 
-+SO.pound calf sold .................................... 0.08 9.70 
·One ton of hoy is assumed to have feeding value equal to 15 
bushels of corn. 
bCapital for operating costs and investment in livestock is charged 
at the rate of 6 percent. No charge is made for forages or labor 
used. 
Table 14. Livestock numbers as related to reduction in concentrate 
output: average for representative southern·lowa farms. 
Reduction in concentrate output 
10 20 40 
Item Unit None percent percent percent 
Hogs .............. Iitters 
(livestock numbersl 
13 10 8 6 
Fat cattle ........ helld 16 21 24 23 
Beef cows ........ head 5 3 2 5 
Dairy cows ...... head 3 2 2 3 
from a small base of home· grown feeds by using pur· 
chased feed grains. Among the enterprises common to 
the study areas, only short· fed yearling steers appear to 
compete closely with hogs. Even the steers, however, are 
slightly less profitable than the hogs in most circum· 
stances and seldom are a part of a profit.maximizing plan. 
When grain becomes scarce as a result of output reo 
strictions, hog production on the southern·Iowa farms 
decreases consistently with successive reductions in feed· 
concentrate output (see table 14). With moderate reduc· 
tions (10 to 20 percent), cattle feeding on pasture sub-
stitutes, in part, for hog production. Beef·cow numbers 
decline slightly. With more severe reductions in output 
of concentrates (40 percent), cattle feeding holds about 
steady, and dairy and beef· cow enterprises are substituted 
for hog production. 
The pattern of adjustments varies somewhat with the 
capital position of the farm. Reduction of concentrate 
output has little effect upon the small livestock enter· 
prises of cash· grain farms. The small amount of capital 
freed from crop production is profitably used to expand 
beef·feeding or dairy enterprises. Adjustments are more 
complex among the farms with an intermediate supply 
of capital; in general, however, they follow the over·all 
pattern. Farms with a nonlimiting supp.ly of capital can 
purchase feed and expand beef feeding by more than 
enough to offset a small contraction in hog production. 
On balance, total livestock production is increased. 
If the trend to substitute beef for hogs that is apparent 
on the study farms were to materialize as a nationwide 
response, beef prices would be affected adversely and 
pork prices favorably. Some allowance for this reaction 
was made in the aggregative studies from which the as· 
sumed prices were taken. However, the changes that take 
place in the farm analyses seem to indicate a shift even 
greater than that incorporated in the assumed prices. 
Substitution of beef for pork production has the de-
sirable aspect of increasing output of a product with 
relatively price.elastic demand. Shepherd and others (11, 
pages 19-20) concluded that the price elasticity of de-
mand for beef is about ·0.6 and that the price elasticity 
of demand for pork is about ·0.4. Therefore, there may 
be possibilities for aggregate income gains by substituting 
an increase in beef production, at a relatively small de-
cline in price, for a decrease in pork production at a 
relatively large increase in price. 
SUBSTITUTION OF PURCHASED GRAIN 
FOR .HOME-GROWN GRAIN 
The market for feed grain would undoubtedly be af. 
fected by a reduction in concentrate output of the magni-
tude considered here. Farm sales of grain would tend to 
decrease and commercial purchases to increase. The 
model that we utilized does not permit determination of 
the equilibrium price and exchange in the feed· grain 
market. It was assumed that any farm could sell corn 
at $1.25 per bushel and that any farm with capital to 
finance the purchases could buy corn at $1.35 per bushel. 
However, the amount of purchases and sales under this 
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assumption does provide some indication of probable 
effects on the market. 
Without controls, most farms with an intermediate 
capital supply had a balance between grain production 
and feed requirements. When concentrate output is reo 
duced, the same farms cut livestock production to main· 
tain the balance rather than divert capital to finance 
grain purchases. Farms with a nonlimiting capital supply, 
on the other hand, Furchase grain to offset the reduction 
and maintain or expand feeding. Cash-grain farms con-
tinue feeding almost as before but reduce off-farm sales 
of feed grain. 
In table 15, reductions in feed concentrate output on 
southern-Iowa representative farms are compared with 
decreases in feed-grain production and sales. For reduc-
tions of 10 and 20 percent, the change in feed-grain sales 
averages almost the same as the change in concentrate 
output. A 40-percent reduction, however, brings addi-
tional reductions in sales amounting to only about half as 
much as the change in concentrate output. Feed-grain 
sales decline more slowly than production, reflecting a 
decrease in feeding. The decrease in feeding averaged 
199 bushels, with a reduction of 20 percent, and 474 
bushels with a reduction of 40 percent. 
Table 15. Changes in feed-grain production sales as related to 
reduction in concentrate output: average of representative southern-
Iowa farms. 
Reduction in 
concentrate 
outp·ut 
Chllnge in 
concentrate 
output 
( units) 
10 percent ............ -31 b 
20 percent ............ -b32 
40 percent ............ -1.264 
Change in 
feed-grein 
production 
(bushels) 
-394 
-810 
-1.434 
Change in 
feed-grein 
sales 
(bushels) 
-320 
-b29 
-940 
Among the southern-Iowa representative farms, the 
average net sales (sales minus purchases) of feed grain 
declined with reduction in concentrate output as follows: 
no reduction in concentrates, 447 bu. sales; 10-percent 
reduction, 127 bu. sales; 20-percent reduction, 182 bu. 
purchases; 40-percent reduction, 493 bu. purchases. 
Northern Iowa farms also decreased sales as output of 
concentrates was reduced. 
Net sales of 447 bushels per farm without controls 
are greater than would normally be expected in southern 
Iowa. A price for grain that is high in comparison with 
recent market prices may be an explanation. At the 20-
percent reduction, which is consistent with the assumed 
prices, the area is a net purchaser of grain. 
A decreased net flow of feed grain into the market 
would ease the problems of attaining the desired price 
and income goals. If other areas show a similar response, 
the desired grain-price goals could be obtained without 
adding to surpluses. 
DIVERSION TO UNCONTROLLED 
PRODUCTS IN GENERAL 
For most of the representative farms, a forced reduc-
tion of feed-concentrate output brought an increase in the 
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total output of other uncontrolled products. This diver-
sion might cause a decline in the price of uncontrolled 
products. In effect, diversion is part of the cost of a re-
duction in the output of feed concentrates. 
Changes in value of output of. uncontrolled products 
are shown in table 16 (column 3) for each of the repre-
sentative farms. The production of uncontrolled products 
was measured on a value-a.dded basis. It includes value 
added by livestock, value of livestock products and the 
value of soybeans above feed value. The data of table 16 
show that, on 14 of 19 representative farms, the value of 
output of uncontrolled products increased when the feed-
concentrate output was reduced to 20 percent less than 
optimum output. 
A weighted average of the southern-Iowa representa-
tive farms indicates a 35-cent increase in the value of 
uncontrolled products for each I-bushel reduction in feed-
concentrate output. Diversion of 35 cents amounts to 30 
percent of the market value of the concentrates. Thus, 
the reduction in total outflow of farm production as a 
result of the control would be about 70 percent as great 
as the reduction in output of feed concentrates. 
Among the northern-Iowa farms, substitution is even 
more extensive. Weights for averages are not available 
but a simple average of the farms studied indicates an in: 
crease of 59 cents in the output of other products for 
each I-bushel reduction in feed-concentrate output. The 
rate of substitution in terms of value is about 50 percent. 
A few representative farms show a decrease in output 
of other products as output of feed concentrates is re-
duced. This complementary relationship is evidenced 
from farms 7, 10, 11, 12 and 14. On these farms, the two 
classes of products are so closely related in production 
that a reduction in output of feed leads to a reduction in 
Table lb. Effect of a 20-percent reduction in concentrate output 
on net income of representative farms. 
Initial loss Net income loss' 
due to Per Fllrm reduced Substi- Cost Per feed unit 
numberb output tutions reductions ferm reduced 
Southern Iowa: 
I ...... $- 918 $ b3 $ 345 $- 510 $-0.70 2 ...... ~ - 820 195 312 313 
-0.48 3 ...... - 923 177 4bb 280 
-0.38 4 .......... 
- 850 377 300 173 
-o.2b 5 .....• -1.8bO 1,659 
-181 382 
-o.2b b ...... -1.875 678 bb9 528 
-0.35 7 ...... - 408 42 277 173 
-0.53 8 ...... -1,573 384 b02 587 
-0.47 9 ...... -1,570 87 7bl 722 
-0.58 10 402 186 344 244 
-o.7b II ...... - 820 211 505 526 
-0.80 12 ........ 
- 382 27 287 122 
-0.65 13 ...... - 785 788 
-152 149 
-0.24 14 ...... - 402 78 171 309 
-o.9b 15 ...... - 402 198 
- 25 229 
-0.71 Northern Iowa: 
16 ...... -1,830 459 b59 712 
-0.49 17 ...... -1.710 1.343 
- b8 
- 435 
-0.32 18 ...... -3.842 1.31B 970 
-1.554 
-0.51 19 .... '. -3.808 2,168 740 
-
900 
-0.33 
aNet income loss is the elgebraic sum of initial impact and c t ff t Th f" t' d ~ oun er· e ec s. e nege rve SIgn rs re arne or clarity within th t bl 
bRefer to table 4 for a description of farming situations b f e. 
numbers. y IIrm 
output of other products as well. With one exception 
these are farms with rough, low.productivity land. Thus, 
they cannot adjust to controls by diverting from feed 
grain to soybeans because the land is too rough for soy-
bean production. Diversion to forage-consuming livestock 
also is impractical, for the most part, because of heavy 
production of forage and forage-consuming livestock even 
when therc is no reduction in concentrate output. For 
most of these farms, the only feasible adjustment is to 
reduce numbers of grain. consuming livestock (especially 
hogs) to the amount that can be fed from the reduced 
grain supply. 
The greatest diversion takes place on farms with a 
nonlimiting capital supply. Farms 5, 13, 15, 17 and 19 
each have an increase in output of uncontrolled products 
that averages at least 60 cents for each bushel of reduc-
tion in concentrate output. Only one farm with a non-
limiting capital supply did not exhibit this heavy diver-
sion. 
Effect of Output Control on 
Use of Variable Inputs 
As a general rule, an output reduction makes it pos-
sible to reduce the amount of inputs used and thereby to 
reduce costs. In this study, a short-run planning period 
was assumed in which the supply to the firm of family 
labor, equipment, land and buildings is fixed. Even in 
this rigid environment, however, there is opportunity to 
reduce expenditures for those inputs purchased new with 
each production period. 
A reduction in expenditures for variable inputs ac-
companied a 20-percent reduction in concentrate output 
for all but four of the representative farms (table 16, 
column 4). The four farms with higher costs are all from 
among the group with a nonlimiting capital supply. Their 
response, an expanded feeding program as concentrate 
output is curtailed, leads to the cost increase. 
Average costs for the southern Iowa farms reveal that 
the larger reductions in output bring with them fewer 
opportunities for reducing costs, thus causing a decline 
in the average cost reduction per unit change in concen-
trate output (see table 17). 
Table 17. Reduction in variable costs associated with reduction in 
concentrate output. Average of representative southern-Iowa farms. 
Reduction in concentrate output 
Item 
10 
percent 
Total reduction in variable costs ________ $ 327 
Reduction in cost per unit 
reduction in output ____________________________ 1.03 
20 
percent 
$443 
0.70 
40 
percent 
$ 546 
0.44 
Cost savings arise both from a reduction in scale of 
pronuction and from a shift to less costly enterprises. 
Crop production is shifted from relatively expensive in· 
tertilled crops to forage crops that can be produced with 
lower operating costs. In some cases, land is used only 
for pasture or left idle, eliminating nearly all operating 
.costs. Livestock production is often shifted from hogs to 
cattle, which require more investment but less operating 
cost per dollar of output. 
A major cost savings when output of feed concentrates 
is reduced by 10 percent is a decrease in expenditures 
for commercial fertilizer that averages $122 per southern-
Iowa farm. Further reductions in output bring additional 
smaller decreases in expenditures for fertilizer. A similar 
reduction in fertilizer use was profitable for the northern-
Iowa representative farms (sec Appendix tables C-16 
through C-19). The decreased use of fertilizer comes 
about through decreased needs as land is shifted from 
heavily fertilized grain crops to hay and pasture produc-
tion and through lower rates of application as controls 
reduce the advantage of high yields. 
Decreased fertilization in response to control of con-
centrate output is contrary to the effect of past programs. 
The difference results from the type of program. In past 
programs, which controlled only acreage, fertilizer has 
been substituted for land. With control on output, as 
analyzed in this study, the substitution is in the opposite 
direction. The latter occurs because the most efficient re-
sponse for a farm is to use all land for production and 
to reduce output by reducing fertilizer applications and, 
thus, yields. Capital that otherwise would have been used 
to buy fertilizer can then be re-employed in expanded 
livestock production. 
Effect of Output Control on Value and 
Allocation of Fixed Resources 
The use and, hence, the value of resources that are in 
fixed supply during the short-run might be affected by a 
control program that continued over several years. Re-
sources that could be employed by other industries might 
be shifted to nonfarm employments. Resources that are 
committed to agriculture might be reallocated among 
farms, undergo a considerable adjustment in market valu-
ation, or both. Although the short-run model used in this 
study was not specifically designed to estimate adjust-
ments in fixed resources, some indication of changes may 
be gathered from the marginal value productivities im-
puted to fixed resources by the short·run model. (Mar-
ginal value product is the change in income that results 
from a unit change in quantity of the specified resource.) 
When imputed values are high, relative to the market 
price of the resource, the operator will attempt to obtain 
more of the resource. If impmed values are low relative 
to the market price, the operator will try to dispose of 
some of the resource. 
The effect of output control upon the imputed pro-
ductivity of resources varies considerably from one re-
source to another. Therefore, the major resources-land, 
labor and capital-are discussed separately. In conclu-
sion, the use of all resources in total is considered. 
LAND 
A reduction in concentrate output has the greatest 
effect upon the imputed marginal value of land. Land is 
281 
Table 18. Imputed marginal value to representative farms of an 
additional acre of average farmland (a) with no controls under two 
alternative price assumptions and (b) with 20-percent reduction in 
concentrate output and two alternative assumptions regarding 
Farm 
number 
Southern Iowa: 
combination of quota with land. 
No controls 
High 1961 
prices prices 
20'percent 
reduction in output 
Land Land and 
without quota 
quota combined 
I ................ $13.61 $11.21 $ 1.01 $14.70 
2 ........... --_ .. 26.84 23.89 16.20 24.84 
3 ............. _-. 13.61 10.28 2.82 10.86 
4 .. -............. 6.89 5.35 3.22 7.75 
5 .... ---.-..... _- 26.80 25.84 18.30 24.65 
6 ................ 10.10 7.99 3.45 9.85 
7 -.-.--.......... 23.37 19.70 10.28 19.24 
8 ................ 12.84 9.41 2.68 11.53 
9 .--.---......... 12.81 10.56 1.63 13.22 
10 ................ 19.52 15.93 7.01 17.58 
" 
................ 17.69 14.86 1.93 15.45 
12 ................ 27.36 24.05 16.39 27.57 
13 .·····_.u ...... 26.31 22.36 15.27 26.33 
14 ................ 16.99 14.03 1.47 15.11 
15 .H_ ....... _· ... 21.63 18.90 11.61 21.32 
Northern Iowa: 
16 ............ _- .. 44.97 33.32 14.88 40.30 
17 .- .............. 49.33 40.50 37.58 52.97 
18 ........... ----. 39.72 29.04 9.42 37.74 
19 ................ 36.28 27.28 22.22 36.25 
affected because it has few uses that are close alternatives 
to producing feed grains. 
The marginal value productivities of land on the rep-
resentative farms were derived from the linear program-
ming analyses under the high assumed prices. The im· 
puted marginal values are shown in table 18, column 2. 
These values show the additional annual income that 
could be obtained from an additional acre of average 
farmland-that is land of various qualities of cropland 
and noncropland on average farms in the areas. The wide 
variation in imputed value among farms, particularly in 
the southern-Iowa area, indicates a situation in which 
transfer of land is likely. 
The effect of a product price difference, without as-
sociated production controls, upon the value of land is 
shown by comparison of the imputed values in columns 
2 and 3 of table 18. Imputed marginal values at 1961 
prices were estimated by the formula: 
MV (1961) =MV (high) net farm income (1961) 
net farm income (high) 
The projected 1961 market prices center around a na-
tional average corn price of $1 per bushel rather than 
the projected "high" $1.30 price for corn under a 20-
percent reduction in output. The farm income "index" 
that was used to make the adjustment was computed, item 
by item, by using all price changes, not just a flat across-
the·board 30-percent increase. The value of land is lower 
for all farms when product prices are at the 1961 level, 
but the relative positions of the farms are unchanged. 
A crucial question in the valuation of land under a 
production-control program is whether production quotas 
will be tied to the land or exchanged separately. If quotas 
cannot be exchanged apart from the land, the market 
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value of land will have combined with it the value of its 
share of quota. Combined returns for land and quota on 
the representative farms are shown in the fourth column 
of table 18. For most of the farms, imputed returns to 
land and quota in combination are slightly greater than 
returns to land alone when output is not controlled and 
prices are at their 1961 level (column 2). As would be 
expected when the same "high prices" apply, returns to 
land and quota under controls are less than returns to 
land alone without controls . 
The marginal value of land would be much lower un-
der a program permitting quota to be sold separately 
from land. Farms with limited capital would have little 
use for additional land that did not have with it the quota 
needed for producing corn and soybeans. To those farms, 
the mar-ginal value of land would approach zero. Under 
a 20·percent reduction in output, there are eight farms 
with a marginal value of less than $5 per acre for land 
without quota. By way of contrast, there is only one farm 
with an imputed annual value of less than $10 per acre 
of lan~ when there are no controls on output and only 
two WIth a value of less than $10 when output is reduced 
but the value of land and quota combined. 
LABOR 
. Farmers' labor is a more mobile resource than land. 
Either a short-run decrease in the number of hours 
worked per farm or a decrease in the marginal value of 
labor would indicate that long-run adjustments to more 
off·farm employment would be likely. As output of con-
centrates is reduced, one or the other of the short-run 
changes occur on two· thirds of the representative farms. 
O.n th~ remaining ~arm~, however, changes of the opposite 
dIrectIOn occur (I.e., mcreases in the number of hours 
worked or increases in the imputed marginal value of 
labor) . 
E~idence o~ a way in wh~ch controls might encourage 
part·hme farmmg may be gamed by comparing the labor. 
management returns and amounts of labor used by repre-
sentative farm No.1 to those of farm No.4. These farms 
differ only in labor supply. Both represent 240.acre 
average southern· Iowa farms with intermediate capitai 
supplies. But farm No.1 4as one man full time (2,700 
hours), and farm No. 4 has one man part time (1 000 
hours). The differences between incomes and amou~t of 
labor used on these two farms (shown in table 19), de-
crease substantially as output of concentrates is redu d 
Thus, we may infer that stringent control of concent~:t . 
output would increase the tendency for farmers t f e 
. b' d 0 arm 
on a part-tIme as IS an work some off the farm. 
Table 19. Difference between full-time farm and part t· f •• 
• d h f f k - Ime arm In Income an ours 0 arm wor as related to red t' . 
t t uc Ion In concen-ra e output. 
Reduction in concentrate output 
10 20 40 
Item None percent percent percent D~fference !n income ...... $ 962 $ 899 $ 622 
Difference In hours $ 190 
of formwork ................ 1.262 1.049 968 700 
'Farms No. I and No.4. 
CAPITAL 
The amount of operating capital used was relatively 
unaffected by a reduction of feed·concentrate output. 
Representative farms that were not limited in capital 
supply generally used slightly more operating capital 
when concentrate output was reduced. The added cap· 
ital finances increased beef production and feed· grain 
purchases. 
Some of the farms with limited capital show a de· 
crease in the imputed marginal value productivity of 
capital under the impact of control on the output of feed 
concentrates, but those farms are about balanced by 
others with increased productivity. IIi no case did the 
marginal value productivity of capital fall below the in· 
terest rate; therefore, it was profitable for farms with 
limited funds to continue to use capital up to the limit. 
Changes in Efficiency 
of Resource Use 
Efficiency in the use of resources was decreased on 
most farms by a reduction in concentrate output. There 
were a few exceptions when farms producing an uneco· 
nomically large amount of concentrates were "forced" to 
reduce output to a more profitable level. But, for most 
farms, a reduction in concentrate output results in reduc· 
tions in value of output that are greater than reductions 
in costs. Thus, average resource use per dollar of output 
is increased. For the representative farms in this study, 
a reduction in efficiency always occurs with a reduction 
in concentrate output. 
Average total costs per dollar of final output produced 
are shown in table 20 for all representative farms. Total 
costs include both variable and fixed costs and a charge 
for labor aLthe rate of $1,000 per year for a part.time 
operator and $2,000 for a full· time operator. 
The results in table 20 show that, for all farms an· 
Table 20. Average total costs per dollar of net farm output on 
representative farms as related to reductions in concentrate output. 
Farm 
number" None 
Southern Iowa: 
I .••........•...•.... $1.06 
2 ••.................. 0.96 
3 •..................• 1.22 
4 .................... 1.07 
5 •...•............... 0.90 
6 .................... 0.93 
7 ..............••.... 1.25 
8 .................... 1.09 
9 .................... 0.96 
10 .•••....•........... 1.27 
II .................... 1.04 
12 .................... 1.20 
13 ...•••.............. 0.99 
14 •••.•............... 1.32 
15 ...••.......•....... 1.20 
Northern lowl!: 
16 •..................• 0.92 
17 .......•......•..... 0.85 
18 ••.................. 0.79 
19 ............•....... 0.76 
Reduction in concentrl!te output 
10 percent 20 percent 40 percent 
$1.08 
0.97 
1.25 
1.09 
0.91 
0.94 
1.28 
1.12 
0.97 
1.31 
1.07 
1.22 
0.99 
1.36 
1.22 
0.93 
0.86 
0.80 
0.77 
$1.14 
0.99 
1.30 
I. " 0.92 
0.96 
1.32 
1.18 
1.02 
1.36 
1.11 
1.23 
1.00 
1.42 
1.26 
0.99 
0.88 
0.84 
0.78 
$1.32 
1.08 
1.47 
1.20 
0.99 
1.07 
1048 
1041 
1.20 
1.49 
1.22 
1.31 
1.07 
1.59 
1.30 
1.17 
0.92 
1.02 
0.84 
"Refer to t"ble 4 for a description of farming situ"tions and II listing 
by numbers. 
alyzed, average total costs per dollar of products in-
creased as output of feed concentrates was reduced. The 
reductions in variable costs that result from p\-ofit-maxi-
mizing adjustments to output control were not large 
enough to offset the effects of a reduced output from a 
fixed supply of resources. Thus, efficient use of resources 
is not furthered by the production control. 
Relaxing the assumed immobility of land, labor and 
capital could lead to reductions in total resource use on 
these farms and thus to greater efficiency. Also, over time, 
farm reorganizations could reduce costs in general and 
partly counteract the net increase in costs due to produc-
tion control. 
Income Losses Due to Output 
Control and Alternative 
Methods of Compensating Participants 
A reduction in output implies a loss of income to pro· 
ducers operating at the economic optimum for their re-
sources and production possibilities. The reduction forces 
resources to be either idled or used in a less-than-
optimum production practice. Unless compensated, the 
producer has good monetary reason for avoiding, if pos-
sible, the output reduction. Two important questions to 
be considered in the sections that follow are: How much 
income is given up by farmers who participate in an out-
put reduction of the type assumed for this study? What 
are the advantages and disadvantages of some alternative 
means of inducing farmers to participate? 
Effect of Output Control on Farm 
Income, Prices Constant 
The individual feed-grain producer is forced by ex-
perience and logic to conclude that his own particular 
output has no noticeable effect upon the price that he re-
ceives for his product. To him, price depends on what 
all producers do in total, rather than on his own actions. 
Thus, if permitted to choose his own output, the individ-
ual may validly conclude that a single price, estimated 
on the basis of what all producers and users are expected 
to do, is appropriate for evaluating income from his own 
output, be it large or small. From that view, it is obvious 
that an output reduction that is not tied directly to a 
price rise or to a compensating payment must lead to a 
loss of expected income. 
The eventual income reduction may be less than the 
initial impact of a reduction in output of the controlled 
product. Substitution of other products and cost savings 
lessen economic loss and make it feasible to participate 
in an output-reduction program even though the com-
pensation that the producer receives for participation is 
less than the reduced value of output of the controlled 
product. Substitutions and cost savings have been dis-
cussed in preceding sections. Values of each for the repre-
sentative farms are recorded in columns 3 and 4 of table 
16. Net income loss, which is the algebraic sum of the 
initial output reduction, the product substitutions and 
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cost reductions, is shown in the columns 5 and 6 of table 
16 on a per-farm and per-feed-unit basis_ Among the 
southern-Iowa farms, the average (weighted by the aggre-
gation model) loss as a result of output control is $312 
per farm and 50 cents per feed unit_ Net income loss, 
thus, averages about 40 percent of the market value of 
the reduction in production. The loss for the northern-
Iowa farms is about the same as for the southern-Iowa 
farms. Income loss is about 32 cents per feed unit on the 
northern-Iowa farms with unlimited capital and about 50 
cents per feed unit on the cash-grain farms. 
Alternative Methods of 
Compensating Participants 
A control program that made compliance manda-
tory could be to the farmer's advantage because of de-
sirable effect on price. However, because of strong feel-
ing regarding certain noneconomic values, mandatory 
programs are generally not politically feasible unless ap-
proved by a majority of producers. To gain that approval 
or to gain participation in a voluntary program, it is 
necessary that a means be developed to compensate par· 
ticipants through either (a) price incentives or (b) die 
rect payments. Within each category there are, of course, 
many ways of organizing a control program. The choice 
of method to be used to gain participation is by no means 
a trivial one. There are sizable differences among the 
methods in the amount of government expenditures reo 
quired, gains to farmers and distribution of gains among 
farmers. 
COMPENSATION THROUGH A PRICE ADVANTAGE 
A method often used to obtain participation in an 
output.control program is to allow participants to sell 
their product at a higher price than that available to non· 
participants. The price advantage compensates the par· 
ticipant for income lost by voluntarily reducing his out-
put. This approach has the appealing feature of tying 
together output reduction and price rise and, thus, reo 
flects aggregate market relations. In addition, compensa· 
tion for participation comes through payment for the 
product rather than by indemnity payments. 
As an example of the way in which price can com· 
pensate for an output reduction, fig. 1 shows, for the 
benchmark southern·Iowa farm (No.1), the combina· 
tions of price level and concentrate output that will yield 
various farm incomes. The price levels used here are 
general, implying that all prices are moving together-
in contrast to the more usual situation in which only the 
price of the controlled product is supported. The principle 
is the same. The graph was formed by combining the reo 
sults of parametric programming with respect to price 
when output was unrestricted and with respect to output 
with prices at three different levels. 
Iso-income lines cut diagonally across fig. 1. Every 
price.output combination on a line yields the same net 
farm income. The heavy line across the upper right.hand 
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Fig. I. Substitution between price level and output of concentrate 
as a source of income for the benchmark farm (No. I). 
quadrant of fig. 1 connects all price-output combinations 
that give a $5,143 income, which is equal to the income 
from an unrestricted output sold at 1961 prices. All price. 
output combinations above and to the right of the $5,143 
iso-income line represent higher incomes. Points below 
and to the left represent lower incomes. The iso-income 
lines indicate that most incomes can be attained with any 
of a wide range of concentrate outputs if there is suffi· 
cient price rise associated with the output reduction. 
Four hypothetical program alternatives are repre· 
sented in fig. 1 by the price-output combinations at points 
A, E, F and G. These points conform to price-output com. 
binations as follows: 
A = Twenty·percent reduction in concentrate output 
and prices consistent with corn at $1.30 per 
bushel; 
E = Uncontrolled output and projected 1961 prices; 
F = Ten-percent reduction in output and prices con. 
sistent with corn at $1 per bushel; and 
G = Uncontrolled output and projected free.market 
prices. 
Points A, F and G are consistent with aggregate (na. 
tional) market.clearing price-output combinations. Point 
E implies government price support through nonrecourse 
loans and land retirement of about 27 million acres. 
Incomes on the benchmark farm under the four al. 
ternatives are: Point A, $5,731; Point E, $5,143; Point 
F, $5,033; Point G, $3,054. Point A yields the highest 
income to the benchmark farm of any of the four alterna. 
tives. It is nearly $600 above returns under E at 1961 
prices and no output control. 
Despite the price advantage that results with a reduce 
tion in output, it appears that there would be some sere 
iou~ difficult~es in obt~ining participation on a voluntary 
baSIS. The d!fficulty arISes from t?e fact that participants 
stand to gam only when there IS a difference between 
support price and market price. But, to receive the dif· 
ferential, the participant must sell to the government, 
thereby adding to stocks. Furthermore, the more wide-
spread the participation is, the greater the reduction in 
output 'will be, and the higher market price will rise. The 
market price rises, and, as the difference between market 
price and support price decreases, nonparticipants gain. 
Hence, there is less incentive to participate. 11 
Despite these weaknesses, the use of higher prices to 
compensate participants has had much appeal. Use of a 
voluntary procedure has, however, been confined mostly 
to feed grains. Control programs for other crops have 
often added the restrictions that all producers must par-
ticipate if the support price is in effect. 
Programs that make participation mandatory, if the 
proposed output reduction and price support are accepted 
by a majority of producers, avoid most of the difficulties 
of compensation through a higher price. If the price 
guaranteed and the reductions required are consistent, 
there neea not be an accumulation of stocks. Since all 
producers must comply with the majority's wishes, there 
is no opportunity for nonparticipants to profit from a 
program-induced price rise. With a mandatory program, 
producers are comparing the alternatives of controls and 
a supported price with no controls and a free-market 
price_ In contrast, when participation is voluntary, pro-
ducers will compare controls and a supported price with 
no controls and a price somewhat above a free-market 
price. 
The data in table 21, drawn from the analyses oi pro-
gram effects on individual farms, make it possible to 
compare the control and no-control alternatives as a pro-
ducer might when deciding on how to vt)te on a manda-
.. In the 1961 and 1962 feed-grain ,programs, this difficulty was 
countered by government sales at a relatively low price that main-
tained a price margin between participants and nonparticipants. 
Table 21. Income loss due to a 20-percent reduction in output, 
gain due to associated price increase and net gain for representative 
Income loss 
Farm due to output 
number" reduction 
Southern Iowa: I ________________ $ -510 
2 ____ . ____ ._. ____ -313 
3 _ .• ______ ... ____ -2BO 
4 _. ________ . ___ ._ -173 
5 . ____ .. __ . __ .. __ -382 
6 ______ . ______ .__ -528 
7 _______ ._. ___ . __ -173 
8 _ ... _.__________ -587 
9 __ .. _____ .. _____ -722 
10 _. _____ ._ .. _____ -244 
II _______ . ________ -526 
12 ... __ •... __ ..... -122 
13 __ ........ _ .... _ -149 
14 ._ .... _ ..... ___ . -309 
15 .. __ . __ ......... -229 
Northern Iowa: 
16 ..... _. ___ ...... -712 
17 ............ ___ . -435 
18 _ ............. __ -1,554 
19 __ ......... ____ . -999 
farms. 
Income gein 
due to price 
increase 
$1,098 
1,116 
1,062 
I,OBO 
2,371 
2,421 
498 
1,961 
1,560 
736 
1,243 
855 
1.176 
675 
496 
2,187 
1.784 
4,522 
4.40B 
Net gain 
due to output 
and price change 
$ 588 
803 
782 
907 
1,989 
1,893 
325 
1,374 
838 
492 
717 
733 
1,027 
366 
267 
1,475 
1.349 
2,968 
3,409 
-Refer to table 4 for a description of farming situations by farm 
number. 
tory program. In the second column of table 21, the net 
income lost as a result of output reduction is shown. 
These values are taken directly from table 16 and as-
sume no price change in association with the reduction 
in output. The next column shows the income gained as 
a result of control·induced high prices. The net effect of 
output loss and price gain is shown in the fourth column. 
It is the amount that the producer could expect to gain 
if all producers, including himself, made the specified 
20-percent reduction in feed·concentrate output. 
The net effect of output reduction and price rise is 
positive for all farm situations studied. All would gain 
from the program-if the price expectations were real-
ized. All might quite rationally vote in favor of imposing 
such a program upon themselves. 
As can be readily seen from table 21, some farms 
stand to gain relatively more from the controls and price 
supports than do others. Primarily, the variation is due 
to scale of operation. There are some differences, how-
ever, because the initial impact of the program is upon 
grain output; therefore, the price of grain tends to rise 
relatively more than the price of other products. Net 
gains are thus proportionately greater for farms that sell 
a large proportion of their grain rather than feed it to 
livestock. In table 22, the net income gain resulting from 
the program as a percentage of base income at 1961 price 
averages is about twice as high for four grain-selling 
farms as for 11 grain-feeding farms. (Grain-selling farms 
were defined as farms selling at least 10 percent of their 
grain production.) The four northern-Iowa representative 
farms, all classified as grain.selling farms, had the same 
average percentage increase in income as the southern-
Iowa grain-selling farms. 
Table' 22. Net income gain resulting from a 20-percent reduction 
in concentrate output-simple average for representative farms 
grouped by area and by grain sales. 
Number of Percent increase 
Farm situations in net income 
Southern.lowa grain.selling farms" ...... 4 23 
Southern.lowa grain-feeding farms . ___ . .11 13 
All southern·lowa farms _ ............ _ ...... __ .. 15 16 
Northern-Iowa grain.selling farms ._ .... _. 4 23 
"Farms selling at least 10 percent of grain production. Includes 
farms No.3. 4, 6 and 8. 
COMPENSATION THROUGH DIRECT PAYMENTS 
A direct payment, paid in proportion to the reduction 
made, can be used as an alternative to a price advantage 
as compensation for an output reduction. If direct pay-
ments are used, the need of maintaining higher prices 
to participants is eliminated, and, thus, the tendency to 
accumulate surpluses is reduced. 
Since direct payments are approximately proportional 
to the participant's reduction in output, each producer 
can be free to choose his own level of reduction based 
upon his evaluation of the payment offered and the in-
come that he would forego if he reduced output. The 
amount of reduction that is profitable may be determined 
by a comparison of incremental changes in compensation 
offered and income foregone (opportunity cost) _ The 
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size of reduction will vary depending upon the cost and 
income schedule of the farm. 
Under a price-incentive program, producers will never 
reduce output by more than the qualifying minimum. 
This is because compensation received through a price ad-
vantage is proportional to the production remaining after 
making the minimum qualifying reduction. Thus, any 
reduction in output beyond the minimum would result 
in a reduction rather than an increase in compensation. 
The schedule of income foregone as a function of 
level of feed-concentrate output was calculated for the 
representative farms. The schedule for the benchmark 
farm (No.1) is shown in fig_ 2. It is a stepped function 
since it was derived by a linear programming model. The 
function rises to the right, indicating that income fore-
gone per unit of output reduction is an increasing func-
tion of the level of the reduction. The schedules for other 
representative farms are similar in form, although they 
differ in specific characteristics. 
The schedules of income foregone for the southern-
Iowa farms were aggregated. The aggregate schedule, 
shown in fig. 3, gives the total reduction that could be 
obtained in the area with no farm sustaining a marginal 
income loss greater than a specified amount. The same 
schedule could be described as the amount of reduction 
that would be obtained by compensatory payments of 
various levels. 
The aggregated "income loss" or "response to com-
pensation" schedule for southern Iowa shows that com-
pensatory payments of 75 cents per feed unit would have 
to be made to obtain the target 20-percent reduction 
(average 640 units per farm) in concentrate output. A 
10-percent reduction would need only a 37 -cent payment, 
assuming the same product prices as with a 20-percent 
reduction. For the area, a 20-percent reduction would 
reduce output 5,906,000 feed units and give a total pay-
ment of $4,,429,500 to 11,216 farms. 
One modification of the compensatory payment pro-
cedure is to require a certain minimum reduction to 
qualify for payments. This modification may. reduce the 
total payment needed for a specified aggregate reduction. 
A producer ~ho must make at least a certain minimum 
reduction bases his decision regarding participation on a 
comparison of offered payment to the average income loss 
over the range of the minimum. In contrast, when no 
minimum is required, the payment is compared with 
marginal income loss at each potential level of reduction. 
If the income loss function is rising, as in fig. 3, average 
loss will always be less than or equal to marginal loss. 
Thus, for example, a 50-cent {Jayment might be greater 
than average loss for a reduction of 20'percent, whereas 
it would be greater than marginal loss only for a reduc-
tion of 10 percent. The modified program would thus 
gain an additional lO-percent reduction at no increase 
in payment per unit reduction. Against this, however, 
must be counted the producer who would have been will-
ing to reduce by 10 percent at the prescribed payment 
but would not make the required 20-percent minimum 
reduction. As a general rule, however, voluntary pro-
286 
;! $1.60 
0 
:;, 
a 
.. 
.. 
'" I.ZO 0: .... 
=>'" 
oJ'" 
.. u 
"'''' 0 oJu O.SO 
"" "", ;:;~ 
~LL 
"'LL 
0 0.40 
.. 
Z 
=> 
.. 
'" Go
Fig. 2. 
$1.50 
I.Z5 
1.00 
.. lil 075 
Q. 
;! 
g 0.50 
o 
00 ~Oo 1.000 1,500 Z,oOO 2,500 3,000 
UNITS OF QUOTA RELINQUISHED 
Marginal loss of income per unit reduction in concentrate 
output on a typical southern-Iowa farm. 
~ - ~ ~ ~ ~ ~ ~ ~ REDUCTION IN CONCENTRATE OUTPUT (WEIGHTED AvERAGE PER FARMI 
Fig. 3. Reduction in southern-Iowa concentrate output related to 
quota price that equals producers' marginal loss of income_ 
grams do not attempt to gain participation from all pro. 
ducers, balancing average reduction per participant 
against the rate of participation. 
The existence of differences among farms in the effect 
on income of a reduction in feed-concentrate output is 
suggestive of possible gains in total net farm income if 
larger reductions are made on farms experiencing small 
income losses. Greatest farm income consistent with the 
reduction will be reached if the marginal income loss 
from a one-unit reduction in output is the same for all 
farms. 
The maximum net farm income consistent with a 
prescribed aggregate output reduction could never be 
reached under a program requiring a minimum percent. 
age reduction on all farms. A program of direct payments 
with voluntary selection by producers of their rate of 
participation could result in an optimal allocation of the 
reduction. It would be difficult to know in advance, how-
ever, the payment to offer to obtain the desired reduc. 
tion. A suggested alternative procedure that would elimi. 
nate the uncertainty as well as the necessity for govern. 
ment payments is to assign quotas to farms on the basis 
of proportional reductions by all farms and then allow 
the quotas to be "reallocated" in a "quota market" (4, 
page 700). 
A market for production quotas could operate in a 
manner analogous to the operation of any other market. 
The initial allocation of quotas to producers would most 
likely be made proportional to the historical output of 
each producer. In this study, the initial allocation equals 
80 percent of uncontrolled profit·maximizing output, and 
a quota is valid for 1 year only. Each producer may sell 
all or part of his quota or buy from some other producer, 
depending on whether or not the marginal value of quota 
to the producer (i.e., change in income resulting from a 
unit change in quota) is greater or less than the exchange 
price. 
The portion of each farm's marginal value function 
lying to the right of the initial allocation forms the de-
mand function of that firm for additional units of quota. 
The portion of the marginal value function lying to the 
left of the initial allocation forms the firm's supply func-
tion for quota. 
A qlWta market. Individual quota supply and demand 
functions were aggregated to form aggregate supply and 
demand schedules for the southern-Iowa area. A market 
for exchange of quotas within the area was simulated, 
and the market equilibrium was determined by the point 
at which quota sales equaled purchases and at which the 
marginal value productivity of units of quota was the 
same for all producers. 
The equilibrium exchange price was 70 cents per unit 
of quota-56 percent of the market value of the product. 
The amount of quota exchanged is 1,565,000 bushel units, 
equal to 6.6 percent of the original allocation or 5.3 per-
cent of optimal regional production. 
In the quota exchange market as simulated here, only 
four representative farms were, on balance, quota sup-
pliers. The quota-supplying farms were Nos. 3, 4, 5 and 6 
(a 240-acre cash-grain farm, a 240-acre intermediate-
capital farm with a part-time labor supply, a 480-acre 
two-man farm with a nonlimiting capital supply and a 
480-acre intermediate-capital farm). All are characterized 
by a quantity of land that is large in comparison with 
their supply of other resources. The q~ota-supplying 
farms constitute 24 percent of the total population of 
commercial farms. The average amount of quota sold 
was 691 units, or about 17 percent of the farms' original 
allocation. 
The remaining 76 percent of the farms were, on bal-
ance, purchasing, rather than supplying, quota. For most, 
the quantity purchased was small in comparison with 
optimum farm output. On the average, quota-purchasing 
farms add only 218 units of quota or an average of 9 
percent to an original allocation that averaged 2,406 
units. 
The differences between net farm income under a 
"quota market" system and under an evenly distributed 
20-percent reduction in feed-concentrate output are shown 
in table 23 for the representative farms. The important 
fact to note is that net income gains, shown in column 5, 
are positive, but small, for all farms. The gains average 
$30 per farm. Net farm incomes are shown in the second 
column for an equally distributed reduction in concen-
Table 23. Net farm income, value of quota exchanged and net 
income gain from quota exchange, with a 20-percent reduction in 
concentrate output for representative southern-Iowa farms. 
Net farm income 
Proportionally Optimally Value of Net income 
Farm distributed distributed quota gain due to 
number" reduction reduction exchangedb quota exchange 
I ............ $ 5,731 $ 6,161 $-305 $125 
2 6,827 6,874- -+4- 3 
3 4,062 3,633 435 6 
4 4,662 4,501 237 76 
5 13,153 12,780 455 82 
6 11,071 10,996 105 30 
7 2,995 3,082 - 85 2 
8 6,727 7,056 -319 10 
9 8,124 8,589 -410 55 
10 3,763 3,887 - 98 26 
II 7,228 7,754 -459 67 
12 4,154 4,212 - 44 14 
13 7,459 7,565 - 84 22 
Weighted 
average ...... 4,989 5,019 0 30 
"Refer to table 4 for a description of farming situations and listing 
by farm number. 
bAt an average price per bushel unit of $0.70. Negative values 
indicate purchases. 
trate output and, in the third column, for a reduction in 
output that is optimally distributed through a negotiable 
quota arrangement. The value of quota exchanged is 
shown in the column 4 of table 23. Negative values in-
dicate purchases. As would be expected, quota-supplying 
farms (Nos. 3, 4, 5 and 6) show lower farm incomes 
under the optimally distributed reduction. However, re-
ceipts from quota sales more than offset the decrease in 
farm income. Because of their expanded production, 
quota-demanding farms show a higher farm income after 
the exchange. Payments for quota partially offset gains 
in farm income. 
The net income gains from an exchange of quota are 
unevenly distributed among representative farms. The 
greatest gain, either in absolute value or relative to in-
come under an equally distributed reduction in output, 
is received by farm No.1, a 240-acre average, one-man 
southern-Iowa farm with an intermediate supply of cap-
ital. The gain of $125 amounts to an average profit of 
27 cents each on 435 units of quota purchased at the rate 
of 70 cents per unit. By comparison, farm No.3, a 240-
acre average, one-man cash-grain farm, indicates a sale of 
621 units of quota for a net income gain of $6 or only 1 
cent per unit. An amount that small would probably be 
"not worth the trouble" to a farm operator. 
Quota-seIling farms, on the average, gained much less 
income from the exchange than did quota-buying farms. 
The aggregate amounts of quota exchanged are, of course, 
the same. However, the income gains of the selling farms 
amount to only 23 percent of the gains of quota-buying 
farms. The large amount of quota sold at practically no 
gain by farm No. 3 accounts in a large part for this 
difference. 
In practice, many farmers might decide that gains of 
the magnitudes shown in table 23 would not justify the 
cost and bother of the transaction. An average income 
gain of $30 per farm is realized from the exchange-not 
a large amount in view of an average output under 80-
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percent controls of 2,514 bushels of feed grain per farm. 
The gain per bushel of production is 1.2 cents. However, 
there is reason to believe that the potential for an income 
gain may have been under·estimated because of: (a) 
one farm that had large weight in the aggregation, hav-
ing a quota supply curve that was horizontal for a long 
range at just slightly below the equilibrium price, (b) 
the assumptions of the model, such as linearity, short-run 
planning period, equal efficiency of operation for all 
farms and limited production alternatives which may 
have introduced unrealistic rigidities and minimized the 
opportunities to gain by exchanging quotas and (c) the 
assumption of a closed quota market within the area al-
lowing no exchange with other areas. 
SUMMARY 
Per· capita incomes of persons employed in agriculture 
have been declining relative to incomes of persons in the 
remainder of the economy. Efforts to increase farmers' 
incomes through supported product prices create a need 
for measures that will effectively control production and 
prevent the accumulation of surplus stocks. This study has 
been concerned with the potential effects of a particular 
type of production control: direct control over the out-
put of feed concentrates. 
For this study, representative farms were selected for 
analysis from two Iowa areas-an eight-county area in 
the south-central Iowa Corn Belt fringe area and a seven-
county area in the northern Iowa central Corn Belt cash-
grain area. A survey of 222 farmers provided basic data 
for constructing linear programming models to portray 
the planning environment of selected representative farms. 
Linear programming models of representative farms 
were formulated assuming: (1) average technologies and 
rates of efficiency in production processes; (2) a short-
run planning situation in which land, labor and machin-
ery investments are fixed; and (3) profit maximization 
as the goal to which production is directed. The effect of 
output control was estimated by comparing profit-maxi-
mizing production plans without output control with plans 
where output of feed concentrates is controlled. 
Substitution of soybeans for corn was a typically prof-
itable response I?n cash.grain farms and other farms that 
would ordinarily produce crops for sale in addition to 
producing their own livestock feed. Increased beef pro-
duction was also a profitable adjustment of output control 
for almost all livestock farms. The increase in beef was, 
in part, offset by decreased hog production. The greatest 
increase in beef productio!l was indicated for farms that 
were not limited by capital supply. Increased beef output 
was associated with increased forage production on land 
diverted from concentrate· producing crops. 
The analysis indicated that decreased output through 
direct control of feed-concentrate output would lead to 
partially compensating increases in the output of alterna-
tive products. Increased output of substitute products 
could have price-depressing effects on the concentrate 
crops studied. 
If the prices of uncontrolled products are supported, 
surpluses may accumulate. If the prices are not supported, 
they may decline and offset the price gains in the con-
trolled product. Fortunately, the substitute products, soy-
beans and beef, have the desirable properties of secularly 
expanding demand functions that are relatively price 
elastic. 
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A reduction in the total amount of resources used is 
profitable £I)r most farms when there is control over feed-
concentrate output. Variable costs of crop production, in-
cluding expenditures for commercial fertilizer, decrease 
as output controls force reductions in (1) the acreage of 
intertilled crops, (2) the acreage of cropland harvested 
and (3) the level of fertility that is profitable to maintain. 
Under output control, average resource use per unit 
of farm production is increased; total cost per dollar of 
net farm output increased for all farms studied. 
The increase in prices expected from the aggregate 
effects of a mandatory reduction in concentrate output 
would be adequate to give a net increase in farm income 
for all the representative farms. Producers could logically 
vote for mandatory output controls even though they ex-
pected no direct compensation. The increases in price 
resulting from the reduced output would yield net in-
come gains. 
A program of voluntary output reduction must pro-
vide some means to compensate producers for the poten-
tial income that is given up because of reduced output_ 
Two methods are available: a price differential, which 
allows cooperators to receive a higher market price, or 
direct payments. 
An alternative to direct payments is to assign quotas, 
based on past production, to farms. These quotas could 
then be reallocated among farms in a "quota market." 
Exchange of quotas among producers could be a 
means of attaining higher farm incomes and permitting 
some freedom of choice while still maintaining control 
over output. Producers who lose a large amount of in-
come per unit reduction in output can gain by buying or 
renting quotas from producers with low income losses_ 
Exchange would continue, in a profit-maximizing context, 
until the marginal value of quota is equal for all pro-
ducers. 
Within the southern Iowa area, free exchange of an 
initial 80-percent quota on concentrate output made pos-
sible an income gain of $30 per farm. The estimated 
gains from exchange of quota is not large-only 7 cents 
per unit of initial allocation. However, the gain may have 
been underestimated because of the stepped nature of the 
marginal value productivity schedules derived from the 
linear progr~mming analyses. Also, estimated gain may 
have been bIased downward by the assumptions of aver-
age technical efficiency in all production processes and of 
profit maximization as the objective of all farms. Further 
research is needed in which these assumptions are re-
laxed. 
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APPENDIX A: STRATIFICATION OF THE POPULATION OF SOUTHERN-IOWA FARMS 
Table A-I. Estimated relative frequency distribution of farms by four characteristics. southern Iowa." 
Farm size end land productivity 
Labor and 30-179 lIeres 180·299 acres 300 or more acres 
capital supply Low Averege High Low Average High Low Average High 
Part-time: 
Cash grain .............. 0.0 0.011 0.006 0.0 0.003 0.001 0.0 0.0 0.0 
Intermediate ............ 0.027 0.018 0.001 0.005 0.006 0.0 0.0 0.0 0.0 
Unlimited ................ 0.003 0.017 0.0 0.002 0.001 0.0 0.0 0.0 0.0 
One man: 
Cash grain .............. 0.0 0.047 0.027 0.0 0.D38 0.013 0.0 0.039 0.011 
Intermediate ............ 0.116 0.070 0.005 0.057 0.067 0.005 0.030 0.026 0.0 
Unlimited ................ 0.014 0.072 0.0 0.023 0.015 0.001 0.016 0.003 0.0 
Two man: 
Cash grein .............. 0.0 0.0 0.0 0.0 0.013 0.004 0.0 0.027 0.011 
I ntermediote ......... __ .0.0 0.0 0.0 0.019 0.022 0.002 0.024 0.026 0.0 
Unlimited __ ....... ____ . __ 0.0 0.0 0.0 0.008 0.005 0.0 0.022 0.015 0.0 
"Relative frequencies give the proportion of the toto I population of ferms that is in the indicated subeless. 
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Table A-2_ Relative frequency and weights used in aggregating representative farms and approximated farming situations. 
Reletive frequency Weights for eggregoting 
Farm 
number 
Representative Approximated Ferm number Size-related 
aggregates" ferms situations eggregates 
I _ ........... _ ............... 0.067 
2 ........ _ ...... _ ............ 0.015 
3 ............................ 0.038 
4 ....... _ .................... 0.006 
5 ............................ 0.026 
6 ............................ 0.026 
7 ............................ 0.018 
8 ............................ 0.013 
9 ............................ 0.005 
10 ............................ 0.057 
II ......... _ .................. 0.030 
12 ............................ 0.023 
13 ............................ 0.016 
Total ............ _ ............. 0.340 
0.104 
0.128 
0.141 
0.0 
0.0 
0.0 
0.0 
0.059 
0.002 
0.186 
0.005 
0.033 
0.002 
0.660 
0.171 
0.143 
0.179 
0.006 
0.026 
0.026 
0.018 
0.072 
0.007 
0.243 
0.Q35 
0.056 
0.018 
1.000 
0.1257 
0.1048 
0.2157 
0.0060 
0.0260 
0.0260 
0.0180 
0.0767 
0.0070 
0.1889 
0.0324 
0.0772 
0.0170 
0.9214 
·When approximated situations ere derived by scele edjustment of the representative situation, weights for size.related aggregates are ad-
justed accordingly. On balance, sceling down was encountered more often than scaling up. As a result, the sum of weights for size-related 
eggregetes is less than 1.00. 
APPENDIX B: BASIC DATA FOR LINEAR PROGRAMMING ANALYSIS 
Table B-1. Resources of southern-Iowa farms by strata within each 
of four characteristics. 
Characteristic 
and item 
Farm size 
Unit 
First 
stratum 
Strlltum name ........... _..... Small 
Land in farm _ ......... acres 110 
Productivity 
Stratum nllme ........... _.... Low 
Percentage distri-
bution of land: 
Class I .. _ ......... percent 1.9 
Class II ............ percent 9.8 
Class III .......... percent 23.9 
Permanent 
pasture" ...... percent 31.1 
Woodland 
pasture" ...... percent 20.4 
Idle and 
waste .......... percent 12.9 
Labor supply 
Stratum name ... _ .......... _. Part-time 
Annuel labor .. man-hours 1,000 
Seasonel labor: 
Oec.-Jan.-
Feb. .. ...... men-hou rs 300 
Mar.-Apr. ..man-hours 200 
May·June .. man·hours 200 
July-Aug. .. .. man.hours 200 
. Sept.-Oct.· 
Nov. .. ...... man·hours 300 
Capital supply 
Strlltum neme .................. Cllsh.grainb 
IIO-ecre farm ...... dollars 2,300·2,975 
240·acre ferm ...... dollars 2,600·3,550 
480·acre farm ...... dollars 3,200·4']00 
Second 
stratum 
Medium 
240 
Average 
6.0 
25.6 
36.9 
20.3 
5.7 
5.5 
One-man 
2,700 
545 
416 
570 
441 
728 
I ntermediete 
4,500 
6,300 
12,500 
Third 
stratum 
Large 
480 
High 
34.5 
29.1 
21.5 
11.5 
0.7 
2.7 
Two·men 
4,500 
995 
716 
870 
741 
1,178 
Unlimited 
• 
• 
apermanent and woodland pasture were represented in the pro· 
gramming restreints as a source of forage. Permanent p/lsture wes 
assumed to yield the equivalent of 0.75 ton of hay per yellr. 
Woodland pasture was assumed to yield helf as much per acre as 
permanent pllsture. 
bCllpital needed for cash.grain farms varied according. to produ~­
tivity reflecting differences in crop costs because of d,fferences In 
acres' of cropland farmed. Costs are shown for average lind high 
productivity. 
-Capital was not limited in absolute emount but was limited in use 
b the maximum amount th/lt would return at least 6-percent 
interest on investment_ 
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Table B·2. Resources of northern-Iowa farms by strllta within ellch 
of four characteristics. 
Characteristic 
and item 
Farm size 
Unit 
Stratum name ............................ .. 
Land in farm ....... _ .............. acres 
Cropland ........................ percent 
Perm/lnent pllsturea _ ..... percent 
Timber, idle, waste ........ percent 
Labor supply 
Strlltum name ._ ........................... . 
Annu/ll labor supply .. men.hours 
Seasonal labor supply: 
Oec.-J/ln.·Feb ......... man-hours 
Mar.·Apr. .. ............ man·hours 
May-June ................ man-hours 
July-Aug. .. .............. mll n·hou rs 
Sept.-Oct.-Nov. .. .... mlln-hours 
Capitlll supply 
Stratum name ............................. . 
160-acre farm .................. doll/lrs 
330·acre fllrm .................. dollars 
First 
stratum 
Small 
160 
86.3 
6.2 
7.5 
One·man 
2,700 
545 
416 
570 
441 
728 
Cash.grain 
4,000 
5,400 
Second 
stratum 
Large 
330 
86.3 
6.2 
7.5 
Two·man 
4,500 
995 
716 
870 
741 
1,178 
Unlimited 
b 
b 
apermllnent and woodl/lnd pasture were represented in the progrllm-
ming restraints as a source of forage. Permllnent pasture WIIS 
assumed to yield the equivalent of 0.75 ton of hay per ye/lr. 
Woodland pasture was assumed to yield hllif as much per acre as 
permanent Pllsture. 
bCapital WIIS not limited in ebsolute IImount but WIIS limited in use 
to the maximum amount that would return at least 6·percent in-
terest on investment. 
Table B-3. Crop yields and fertilizer costs by fertility level for 
selected rotations in the Shelby-Grundy-Haig tsouthern-Iowal soil 
areas. 
Crop yields by fertility level Fertilizer costs 
Slope and Low Intermediate Intermediate 
rotation fertility fertility fertility 
0-1 percent slope 
Corn (bushels) .......... A2 48 $4.46 
Corn (bushels) ........... AO 46 3.78 
Soybeans (bushels) .... 18 20 0.30 
Corn (bushels) .......... A3 48 4.46 
Soybea ns (bushels) .... 20 20 0.30 
Soybeans (bushels) ••.. 18 17 0.96 
Corn (bushels) ........... .43 50 4.46 
Oats (bushels) ............ 27 33 1.06 
Meadow (tons) 
-----------.. 
1.8 2.1 0.12 
Corn (bushels) __ ..... __ .. A7 53 2.12 
Corn (bushels) .......... A3 50 3.72 
O"ts ( bushels) .. ____ . __ ... 27 33 1.06 
Melldow (tons) 
------------
1.8 2.1 0.12 
Meadow (tons) 1.2 1.4 0.80 
2-5 percent slope 
Corn (bushels) .......... ..43 50 3.90 
Corn (bushels) ....... __ ... 39 46 3.34 
Soybellns (bushels) .... 18 21 0.1 B 
Corn (bushels) __ .......... 50 55 1.50 
Soybeans (bushels) .... 20 22 
Corn (bushels) .......... A6 50 4.00 
Oats ( bushels) _ .......... .32 36 2.36 
Meadow (tons) ............ 2.0 2.2 
Corn (bushels) ....•..•. __ A7 53 1.50 
Soybeans (bushe~) . __ .20 22 0.18 
Soybeans (bushels) .... 19 21 0.72 
Oats ( bushels) ............ 27 33 2.36 
Meadow (tons) .... -.. _---- 1.8 2.1 
Table B-3 (continued I 
Crop yields by fertility level Fertilizer costs 
Slope and Low Intermediate Intermediate 
rotation fertility fertility fertility 
Corn (bushels) ............ 50 55 $1.74 
Corn (bushels) ........... A8 53 3.52 
Oats (bushels) ............ 32 35 1.50 
Meadow (tons) •........... 2.0 2.2 
Corn (bushels) ............ 51 56 1.74 
Corn (bushels) ........... A7 53 3.52 
Oats (bushels) •........... 32 36 1.50 
Meadow (tons) ............ 2.0 2.2 
Meadow (tons) ............ 2.1 2.3 0.18 
6-12 percent slope 
Corn (bushels) ........... .30 35 4.15 
Corn (bushels) ............ 27 33 5.24 
Oats (bushels) ............ 20 24 1.32 
Meadow (tons) 
------------
1.1 1.3 0.24 
Meadow (tons) 1.2 1.4 0.60 
Corn (bushels) ............ 30 35 4.16 
Corn (bushels) ...... __ .... 27 33 5.24 
Oats (bushels) ........... .20 24 1.32 
Meadow (tons) 
------._----
1.2 1.3 0.24 
Meadow (tons) ... __ on. __ ._ 1.2 1.4 0.60 
Meadow (tons) .... ----_ ... 1.2 1.4 0.60 
Corn (bushels) ........... .30 35 4.02 
Oats (bushel s) . __ . __ ...... 21 25 0.54 
Meadow !tons) ----.----.-- 1.1 1.3 0.42 
Meadow tons) ... _-------- 1.2 1.4 0.48 
Corn (bushels) ............ 32 36 3.90 
Oats (bushels) ............ 18 23 0.54 
Meadow (tons) 1.1 1.3 0.42 
Meadow (tons) 1.2 1.4 0.48 
Meadow (tons) --------_._- 1.2 1.4 0.60 
Table B·4. Crop yields and fertilizer costs by fertility level for selected rotations in the Clarion-Webster (northern-Iowa I soil areas. 
Rotation Low 
Corn (bushels) ................. __ ................. N/ A 
Corn (bushels) __ .................................. N/ A 
Corn (bushels) .................................... N/ A 
Soybeans (bushels) .......................... __ N/ A 
Corn (bushels) .................................... N/ A 
Soybeans (bushels) ............................ N/ A 
Soybea ns (bushels) ............................ N/ A 
Corn (bushels) ____ ................................ 54 
Soybeans (bushels) ............................ 21 
Corn (bushels) .................................... 52 
Oats (bushel s) .................................... 37 
Meadow (tons) .................................... 2.5 
Corn (bushels) .................................... 54 
Corn (bushels) .................................... 52 
Oats (bushels) __ .................... __ ............ 35 
Meadow (tons) __ .................................. 2.5 
Corn (bushels) ..... __ ............................. 56 
Corn (bushels) .................................... 53 
Oats (bushels) ............... __ ................... 37 
Meadow (tons) __ ............... __ ................. 2.3 
Meadow (tons) .................................... 2.6 
Oats (silage or hay-tons I ........ __ . ___ ... 1.4 
Melldow (tons) . ____ . __ ............................ 2.3 
Meadow (tons) ... __ ............................... 2.6 
Meadow (tons) __ ................................ __ 2.3 
M eo dow ( tons) .................. __ .. __ ............ 1.8 
Crop yields by fertility level 
Intermediate 
60 
61 
58 
21 
61 
21 
20 
63 
25 
61 
45 
2.8 
63 
61 
44 
2.8 
65 
62 
45 
2.8 
2.9 
1.7 
2.8 
2.9 
2.8 
2.5 
Optimum 
66 
67 
b4 
24 
67 
24 
23 
69 
28 
67 
51 
3.0 
69 
67 
51 
3.0 
71 
68 
51 
3.0 
3.1 
1.9 
3.0 
3.1 
3.0 
2.7 
Fertilizer costs by fertility level 
Intermediate Optimum 
$6.80 
5.48 
4.34 
o 
4.96 
o 
1.08 
2.60 
o 
5.12 
0.52 
0.96 
2.60 
3.80 
o 
1.20 
2.60 
3.66 
o 
1.20 
1.08 
o 
1.98 
1.98 
1.98 
1.98 
$17.OC 
13.70 
10.85 
o 
12.40 
o 
2.70 
6.50 
o 
12.50 
1.30 
2.40 
6.50 
9.50 
o 
3.00 
6.50 
9.15 
o 
3.00 
2.70 
o 
4.95 
4.95 
4.95 
4.95 
29] 
Table B.S. Crop produetion requirements per ac:re by size of equipment and c:rop. 
Size of equipment 
end crop 
Mllchinery 
operating 
costs 
3-plow, 2-row: {dollars} 
Corn .................................. 4.71 
Dilts .......................•....•..•.. 2.97 
Soybeans .......................... 4.40 
Melldowb .......................... 10.00 
3.plow, 2·row with 
custom harvesting: 
Corn .................................. 7.85 
Oats .................................. 5.75 
Soybellns .......................... 7.22 
Meadowb .......................... 10.00 
4·plow, 4·row: 
Corn .................................. 4.61 
Oats .................................. 3.21 
Soybeans .......................... 4.92 
Meadowb ..••..••.•••••••..••••••.. 10.00 
Seed and 
sprey 
(dollars) 
3.14" 
1.51 
3.65 
4.75< 
3.14" 
1.51 
3.65 
4.75· 
3.14" 
1.51 
3.65 
4.75· 
December 
January 
Februery 
{hours} 
0.302 
0.302 
0.285 
La bor by sell sons 
March MIlY 
April June 
I hours} (hours) 
0.684 2.036 
0.825 
0.580 2.262 
2.334 
0.684 2.036 
0.825 
0.580 2.262 
2.334 
O.4M 1.601 
0.795 
0.440 1.820 
2.334 
July 
August 
(hours) 
0.621 
2.475 
0.638 
1.987 
0.431 
1.915 
0.638 
1.987 
0.450 
2.335 
0.330 
1.987 
September 
October 
November 
(hours) 
2.158 
2.320 
1.680 
1.418 
1.410 
1.680 
2.00 
2.210 
1.680 
"Includes $1 per Ilcre for spraying corn. Seed costs on Class III land (Shelby 6-12 percent slope) are lower by $0.46 per acre to reflect a 
reduced seeding rate in line with lower fertility. 
bMachinery costs and labor requirements for hllY are based on two cuttings per year of I ton each. 
aFor a I-year meadow. lower quality seed is used resulting in seed costs that Ilre lower by $2.80 per Ilcre. 
Table B-6. Resouree requirements, costs and returns for hog enterprises at 1961 priees. 
Spring and fall farrowing 
in proportion of 2: I" 
Item Amount 
Investment: 
F~~ispr;;~~t .. :::::::::::::::::::::::.::::::::::::::::::::::::::::: ... ~=~ .. :.~.~.~.~.~ 
TOTAL ................................................................................. . 
Annual cost: 
Operating e~penses .......................................................... .. 
Protein supplement .................................... 2.033 pounds 
TOTAL ................................................................................ .. 
Sales: 
Berrows Ilnd gilts (spring) ........................ 2.440 pounds 
Bllrrows and gilts {fall} ............................ 1.443 pounds 
Sow (spring) ................................................ 300 pounds 
Sow (filII) .................................................... 400 pounds 
TOTAL ................................................................................ .. 
Net revenue ........................................................................... . 
Cepitllib .................................................................................. .. 
Lllbor .......................................................................... 85 hours 
Feed fed: 
Corn ............................................................... 335 bushels 
Legume pasture ...................................................... 2 tons 
Price 
$14.50 
3.90 
14.18 
14.50 
12.22 
12.05 
Vlllue 
$ 65.25 
33.19 
98.44 
72.74 
79.29 
152.03 
345.85 
209.53 
36.66 
48.02 
.640.24 
488.21 
221.81 
Late spring to early 
summer farrowing 
Amount Price 
225 pounds 
655 pounds 
1.224 pounds 
300 pounds 
26 hours 
109 bushels 
I ton 
$14.50 
3.90 
13.14 
12.80 
Value 
$ 32.63 
14.17 
46.80 
22.50 
25.55 
48.05 
160.83 
38.41 
199.24 
151.19 
94.85 
------------------------------------------------------------------
"When the enterprise e~ceeded 15 litters in southern lowll or 25 litters in northern Iowa. $30 Ildditional cepitlll for investment in buildings WIIS 
required, and output was reduced by 5 percent to reflect decreesing returns to scale. Gross and net revenues were lowered by $45.88. 
blnvestment plus IInnueil cost minus allowllnce for costs f •. 'anced out of midyellr sales. 
Item 
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Tllble B·7. Resource requirements, eosts and returns for beef.feeding enterprises. 
Yearlings. drylot 
November to May 
Amount Price 
Yearlings. pasture-fed 
November to November 
Amount Price Villue 
-
Calves, deferred fed on 
pesture. October to 
December year following 
Amount Price Value 
Table B·8. Resource requirements, costs and returns for beef.cow herds at 1961 prices. 
Beef cow. calf sold Beef cow. c~1f fed 
Item Amount Price Value Amount Price Value 
Investment: 
Equipment ............................................................... _........... $ 17.50 $ 17.50 
Cows ............................................................. 1.100 pounds $16.00 176.00 1.100 pounds $16.00 176.00 
Replacement .................................................. 13.3 percent _________ ;2::::3.:.:.4:..:.1 ____ 1:...:3:.:..:.3:...!::p.:::.e:...:rc:::::e:.:..nt~ ________ ~2:;-:3;-:.4;;-;1 
TOTAL ................................................................................. : 216.91 216.91 
Annual cost: 
Operati ng expenses ..... __ ................................................... 16.95 38.92 
Protei n supplement ............................................................ _________ .-:-:--:-:: ___ --..:1..::0=-3 ..!p::o:.:u:.:.nd=-s~ ___ ....:4~.1..::0 ____ -;-:4:;'-.2~2 
TOTAL ................................................................................. : 16.95 43.14 
S"les: 
Cull cow .......... __ .......................................... 137.5 pounds 14.00 19.25 137.5 pounds 14.00 19.25 
Coif. Gd·ch .......................... __ ...................... 349 pounds 32.12 77.20 
Choice steer ...................................................................... 443 pounds 22.34 98.97 
Choice heifer .......... __ .......................................................... , ___________ ,---___ ~3:.::2=_0..!p::o~u:.:.n=_ds~ __ __=2:.:.1.:.:.3....:4 ___ --;-~68;_:.2~9 
TOTAL ...................... __ .......................................................... 96.45 186.51 
Net revenue ............................................. __ ............................. 79.50 143.37 
Capital .................. __ .. ________ .................. __ ...... __ ........ __ .......... ________ 233.86 266.31 
Labor ............................. ____ ..................................... 18.5 hours 37.2 hours 
Feed fed: 
Corn .. __ ................. __ ......... __ .. __ .......... __ ... __ ........ __ .6.7 bushels 
Hoy ......................... __ . __ ........ __ . __ ..................... __ .... 1.15 tons 
Pasture (hay eq.) ............... __ ............................ .4.32 tons 
Table B·9. Resource requirements. costs and returns for small deiry 
herds at 1961 prices. 
Smoll dairy herd. hand milked 
Type of enterprise Amount Price Value 
Investment: 
Equipment .. __ ........................................ .. 
Cows .............................................. __ .... .. 
Replacement ........... __ ..... 0.377 percent 
TOTAL ................................................... . 
Annual cost: 
$180.00 
$ 39.50 
180.00 
67.80 
287.30 
Oper~ting expenses .............................. 50.43 
Protein supplement ........ ~pou:c..nc.::.d.:..s ____ 4-'-'._10 ___ --=7:---:-c.18 
TOTAL .................................................... 57.61 
Sales: 
Cull cow (0.20) ............ 1.250 pounds 12.00 30.00 
2 yr. heifer (0.122) .............................. 144.00 17.57 
Veoler (0.410) ................ 110 pounds 15.00 8.12 
Butte rfa t ....... __ .. __ ............. 2=.3 =-6 .J:p:.:o..::u:..:.nd=s=-----__ --=0~.5:..:9..::5 __ "'1:_:::4_:_0::..;.::.42 
TOTAL .... __ ..................... ______ ..... __ ............ 196.11 
Net revenue ............... __ ... __ ........................ 133.60 
Ca pita I .... ____ ... _ .. __ .. __ ....... __ ........................ 292.10 
Labor ....................... __ ............. 145.5 hours 
Feed fed: 
Corn .................................. 31.4 bushels 
Hay ........................................ 3.74 tons 
Pasture (hay eq.) __ .............. 2.61 tons 
Fixed Costs 
TAXES AND INTEREST ON INVESTMENT 
The average value of land and improvements was 
taken from the preliminary 1959 Census of Agriculture 
for Iowa (14). In the southern·Iowa area, land had an 
average value of $117 per acre. In the northern· Iowa 
area, the average value of land was $298 per acre. Value 
differentials for land of high or low quality in the south· 
ern· area were taken from a 1960 survey of farm real 
estate brokers (5, page 639). High-productivity levelland 
was estimated at 70 percent above average value. Low· 
productivity rough land was estimated at 48 percent be· 
low average value. Interest charges were assumed to be 
6 percent of the value of land (16, page 6). 
Real estate taxes were adjusted for area taxing·rate 
46.5 bushels 
1.76 tons 
5.42 tons 
differentials from the state average levy, $1.13 per $100 
of full value (15). The average tax levy (7, page 86) in 
the southern· Iowa counties was 117 percent of the state 
levy, or $1.32 per $100 of full value. The average levy 
in the northern· Iowa counties was 93 percent of the state 
average levy, or $1.05. 
Tax assessments tend to vary less than in proportion 
to market value. An average index of regressivity for 
Iowa of 1.12 was used to adjust for differences in tax 
assessments rates on rough and level land in southern 
Iowa. The index of regressivity is equal to the average 
tax assessment ratio divided by the ratio of assessed 
value to market value on transferred property. The esti. 
mated tax assessment on low.productivity land in south· 
ern Iowa was computed by multiplying the area average 
assessment by the index of regressivity. The assessment 
on high.productivity land was computed by multiplying 
the area average assessment by the reciprocal of the 
regressivity index. 
In estimating machinery investment for typical farms, 
an attempt was made to reflect the correlation of quality 
as well as quantity of machines with farm size. Linear 
regressions of machinery investment as a function of crop 
acres were computed from data for 132 farms in the 
southern·Iowa area and for 91 farms in the northern· 
Iowa area. The derived estimating equations were: 
(South) 
(North) 
Investment = 840 + 27.13 (A. cropland) 
Investment = 2,200 + 15.84 (A. cropland). 
Interest on machinery investment was calculated at 6 
percent of the investment. Taxes were estimated on the 
basis of the same levy per $100 of full value as was used 
on land. 
DEPRECIATION. REPAIRS AND INSURANCE 
Depreciation, reF airs and insurance on improvements 
and machinery were taken from a summary of records 
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for Iowa farms (13, page 5). Estimated costs by farm 
size were: Southern Iowa Northern Iowa 
Small farms S 840 $ -
Medium farms 1,559 1,828 
Large farms 2,585 2,711 
The reported farm sizes are near those used in this study 
for the southern·Iowa area. In the northern·lowa area, an 
interpolation was made between size groups as reported 
to bring closer correspondence to sizes assumed for the 
analysis. 
APPENDIX C: PROFIT.MAXIMIZING FARM PLANS FOR INDIVIDUAL FARMING SITUATIONS 
Table C·I. Farm No. I (Benchmark): Profit·maximizing farm plans, 
costs and returns, and imputed resource produc:tivities with different 
reductions in feed.concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybeans ............................ acres 
Oats .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and meadow .............. tons 
Permanent pasture ............ tons 
Livestock 
Hogs ............................... .litters 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ............ dollars 
Variable costs ................ dollars 
Net farm income .......... dollars 
Fixed costs ...................... dollars 
Labor returns ................ dollars 
Imputed marginal 
productivities 
Class I cropland .... dollars/acre 
Class II cropland .. dollars/ocre 
Closs III cropland .. dollars/acre 
Permanent pasture .. dollars/acre 
All land ................ dollars/ocre 
Hay .......................... dollars/ton 
Labor (seasonal) .. dollars/hour 
Labor (annual) .... dollars/hour 
Capital ................ dollars/dollar 
invested 
Quota .............. dollars/feed units 
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Reduction in concentrate output 
10 20 40 
None percent percent percent 
62,4 
16.8 
26.5 
55.3 
3,080 
370 
86 
41 
21 
12 
a 
5 
3,080 
156 
83 
7,904 
1,663 
6,241 
4,727 
1,514 
40,48 
30.80 
8.86 
0.0 
13.61 
0.0 
0.0 
0.0 
0.41-
0.0 
57.5 
17.2 
25.0 
51.8 
2,623 
425 
71-
41 
IS 
17 
o 
5 
2,623 
118 
94 
7,459 
1,359 
6,100 
4,727 
1,373 
8.12 
6.18 
0.0 
0.0 
2.07 
0.0 
0.0 
0.0 
0.39 
0.92 
50.0 
7.1 
23.9 
44.2 
2,660 
165 
69 
41 
15 
17 
a 
5 
2,660 
118 
98 
7,049 
1,318 
5,731 
4,727 
1,004 
2.68 
3.29 
0.0 
0.0 
1.01 
2.20 
0.0 
0.0 
0.35 
1.09 
22.9 
24,4 
22.5 
44.9 
1,349 
518 
79 
41 
3 
25 
o 
5 
1,349 
84 
107 
5,766 
869 
4.897 
4,727 
170 
0.65 
2.11 
0.0 
0.0 
0.58 
2.78 
0.0 
0.0 
O.H 
1.14 
Table C·2. Farm No.2: Profit.maximizing farm plans, costs and 
returns, lind imputed resource productivities with different reductions 
in feed.concentrate output. 
Item Unit 
Crop acreages 
Corn ................................. acres 
Soybeans ............................ acres 
Oats .................................. /lcres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and meadow .............. tons 
Permanent pastur.e ............ tons 
Livestock 
Hogs .............................. ..Iitters 
Fat c~ttle .......................... head 
Beef cows .......................... head 
De i ry cows ........................ head 
Feed fed 
Feed grain ............... _ ... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ............ dollars 
VlHiable costs ................ dollars 
Net farm income .......... dollars 
Fixed costs ...................... dollllrs 
Labor returns .................. dollars 
Imputed marginal 
productivities 
Class I cropland .... dollars/acres 
Class II cropland .. dollars/acres 
Class III cropland .. dollars/acres 
Permanent 
pasture ............ dollers/acre, 
All land ................ dollars/acres 
Hay ........................ dollars/tons 
Labor (seasonal) .. dollars/hours 
Labor (annual) .... dollars/hours 
Capitol .............. dcllors/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
62.4 
4.7 
26.5 
67.4 
3,127 
103 
113 
41 
34 
44 
0.0 
0.0 
5,578 
251 
152 
9,584 
1,934 
7,650 
5,226 
2.424 
48.78 
48.07 
27.04 
6.83 
26.84 
21.27 
0.48 
0.11 
0.06 
0.0 
50.2 
4.7 
28.0 
78.1 
2,800 
103 
126 
41 
30 
51 
0.0 
0.0 
5,787 
230 
167 
9,410 
1,873 
7,537 
5.226 
2,311 
25.80 
28.75 
16.63 
13.04 
18.10 
15.M 
11.18 
0.19 
0.06 
0.58 
44.8 
0.0 
30.0 
86.2 
2,627 
0.0 
138 
41 
23 
56 
0.0 
0.0 
5,093 
175 
179 
8,959 
1,622 
7,337 
5,226 
2, III 
20.72 
25.24 
15.91 
11.21 
16.20 
17.15 
1.03 
0.17 
0.06 
0.77 
33.1 
0.0 
25.2 
102.7 
1,969 
0.0 
156 
41 
19 
59 
7 
4 
4,934 
152 
197 
8,327 
1,767 
6,560 
5,226 
1,334 
18.52 
18.52 
14.72 
6.92 
12.91 
20.M 
0.71 
0.12 
0.06 
1.15 
Table C-3. Farm No.3: Profit-maximizing farm plans, costs and 
returns, and imputed resource productivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreoges 
Corn .................................. acres 
Soybeens ............................ ocres 
Oots .................................. ecres 
Hoy end meadow ............ acres· 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hey and meadow ............. .tons 
Permanent pasture ........... .tons 
livestock 
Hogs ................................ Iitters 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ............ dollllrs 
Variable costs ................ dollars 
Net ferm income .......... dollars 
Fixed costs ...................... dollars 
Labor returns .................. dollars 
Imputed marginal 
productivities 
Closs I cropland .. dollars/ecres 
Class II croplond .. dollars/acres 
Class III cropland .. dollors/ecres 
Permanent 
plIsture ............ dollllrs/Ilcres 
All land ................ dollars/llcres 
HIlY ........................ dollllrs/tons 
Lllbor (seosonal) .. dollars/hours 
Labor (onnuol) .... dollars/hours 
Copital .............. dollars/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
62.4 
16.8 
26.5 
55.3 
3,080 
370 
86 
41 
5 
8 
0.0 
0.0 
990 
41 
24 
5,510 
1,168 
4,342 
4,505 
-188 
36.42 
27.98 
7,40 
0.0 
13.61 
0.0 
1.54 
0.31 
0.40 
0.0 
62.9 
15.8 
26.7 
55.6 
2.781 
326 
76 
41 
5 
II 
0.0 
0.0 
I, 111 
47 
43 
4.961 
715 
4.24'6 
4.505 
-284 
14.42 
12.33 
0.99 
0.0 
4.40 
0.0 
4.46 
0.B9 
0.36 
0.39 
39.8 
33.5 
23.6 
86.6 
1,812 
690 
66 
41 
5 
10 
0.0 
0.0 
1.090 
47 
33 
4,7604 
702 
4.062 
4.505 
-468 
9.BB 
8.65 
0.0 
0.0 
2.B2 
0.0 
1.54 
0.31 
0.40 
0.64 
17.0 
33.5 
12.2 
12,4 
1.071 
690 
26 
41 
5 
8 
0.0 
0.0 
969 
40 
37 
4.150 
592 
3.558 
4,505 
-972 
9.81 
B.30 
0.0 
0.0 
2.72 
0.0 
0.50 
0.10 
0.43 
0.70 
Table C-4. Farm No.4: Profit.maximizing ferm plans, costs and 
returns, and imputed resource productivities with different reduc-
tions in feed concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybeans ............................ acres 
Oots .................................. acres 
Hay and meadow ...... , ..... acres 
Crop production 
Feed groin .................... bushels 
Soybeans ...... _ ............... bushels 
Hay and meodow .............. tons 
Permonent pasture' ............ tons 
Livestock 
Hog s ............................... .1 i tte rs 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy ,cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Foroges ................................ ton5 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
58.2 
4.7 
32.0 
66.1 
3,241 
103 
104 
41 
10 
I 
15 
0.0 
1,290 
71 
91 
51.1 
4.7 
26.6 
49.7 
2,917 
103 
BI 
41 
10 
4 
14 
0.0 
1,#9 
72 
97 
44.1 
4.7 
19.6 
34.9 
2.561 
103 
58 
41 
10 
9 
12 
0.0 
1.569 
69 
97 
31.3 
1.0 
15.6 
33.8 
1.989 
22 
62 
41 
6 
21 
6 
0.0 
1,736 
52 
103 
Table C-4 (continued) 
Item Unit 
Cost lind returns 
Net farm output ............ doli"rs 
Variable costs ................ dollars 
Net fllrm income .......... dollllrs 
Fixed costs ...................... dollars 
Labor returns ................ dollllrs 
Imputed marginel 
productivities 
Class I cropland .. dollllrs/ilcres 
CI"ss II cropland .. dolhm/acres 
ChlSS III croplllnd .. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All IlInd ................ dollllrs/acres 
Hay ........................ dollars/tons 
Lllbor (sellsonlll) .. dollllrs/hours 
Lllbor (IInnulIl) .... dollllrs/hours 
Capitlll .............. dollars/dollors 
invested 
Quota .......... dollllrs/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
6,345 
1,510 
4.835 
4,283 
552 
21,45 
18.65 
1.97 
0.0 
6.89 
0.0 
6.15 
2.09 
0.18 
0.0 
6.128 
1.371 
4.757 
4,283 
474 
14.62 
12.31 
0.0 
0.0 
4.04 
0.0 
3.42 
1.78 
0.20 
0.26 
5.872 
1.210 
4.662 
4,283 
379 
9.45 
9.27 
0.0 
1.19 
3.22 
1.42 
3.44 
1.83 
0.16 
0.39 
5.212 
949 
4,263 
4.283 
-20 
0.34 
1.05 
0.0 
0.96 
0.51 
1.53 
3.49 
0.83 
O.IB 
0.72 
Table C·5. Farm No.5: Profit·maximizing farm plans, costs and 
returns. and imputed resource productivities with different reduc· 
tions in feed.concentrate output. 
Item Unit 
Crop IIcreages 
Corn .................................. ocres 
Soybeo ns ............................ lIcres 
Oats .................................. ocres 
Hay lind meadow ............ acres 
Crop production 
Feed groin .................... bushels 
Soybeo ns ........................ bushels 
Hay lind meadow ............. .tons 
PermllneAt plIsture ............ tons 
Livestock 
Hogs ............................... .Iitters 
Fat cllttle .......................... heed 
Beef .cows .......................... helld 
Deiry cows ........................ helld 
Feed fed 
Feed grllin .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Cost end returns 
Net f!lrm output ............ dollllrs 
Vorillble costs ................ dollors 
Net farm income .......... dollllrs 
Fixed costs ...................... dollars 
Labor returns ................ dollllrs 
Imputed mllrginal 
productivities 
Cless I cropland .. dollllrs/acres 
CllIss II croplllnd .. dollllrs/acres 
Class III croplond .. dollors/llcres 
Permanent 
pasture ............ dollllrs/Ilcres 
All IlInd ................ dollllrs/ocres 
HIlY ........................ dollers/tons 
Labor (seasonel) .. dollllrs/houfs 
Lebor (IInnulIl) .... dollors/hours 
Capitlll .............. dollars/dollars 
invested 
Quote .......... dolillfs/feed units 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
139.7 
9.6 
60.2 
119.2 
7,121 
211 
189 
B3 
26 
82 
I 
5 
7,121 
249 
251 
17.966 
5.317 
12.6049 
8.941 
3.708 
4B.77 
48.04 
26.92 
6.86 
26.80 
21.03 
0.37 
0.11 
0.06 
0.0 
127.4 
9.6 
54.1 
137.6 
6.385 
211 
232 
83 
31 
108 
0.0 
0.0 
8.839 
294 
315 
18.269 
5.721 
12.548 
B,941 
3.607 
34.03 
34.07 
IB.34 
13.09 
20.56 
15.70 
1.04 
0.26 
0.06 
0.33 
lOlA 
4.B 
63.6 
15B.9 
5.793 
106 
263 
B3 
22 
124 
0.0 
0.0 
8.61B 
249 
346 
17.765 
5.496 
12.269 
B,941 
3.328 
26.43 
29.51 
16.52 
13.09 
IB.30 
15.70 
1.03 
0.25 
0.06 
0.51 
77.2 
0.0 
55.2 
196.3 
4,463 
0.0 
304 
83 
15 
139 
2 
0.0 
B,549 
210 
387 
16.661 
5.505 
II ,156 
B.941 
2.215 
17.01 
17.01 
13.24 
6.79 
II.B5 
19.25 
0.B2 
0.26 
0.06 
1.13 
295 
Table C-6. Farm No.6: Profit.meximizing farm plans. costs lind 
returns. lind imputed resource producttvities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn •................................. acres 
Soybea ns .....................•.•.... a cres 
Oats .......................•.....•.... acres 
Hay and meadow .......••... acres 
Crop production 
Feed grain .................... bushels 
Soybea ns ........................ bushels 
Hay and meadow .............. +on5 
Permanent pasture ............ tons 
Livestock 
Hogs •.............................. .Iitters 
Flit cllttle .......................... helld 
Beef cows .......................... head 
Dlliry cows ........................ helld 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net fllrm output ............ dollllrs 
Variable costs ...........•.... dollllrs 
Net farm income .......... dollars 
Fixed costs ...................... dollars 
Labor returns .................. dollllrs 
Imputed marginlll 
productivities 
Class I croplllnd .. dollars/Ilcres 
Class II croplllnd .. dollars/acres 
Class III cropland .. dollars/llcres 
Permllnent 
pIIsture ... _ .......•... dollllrs/Ilcres 
All IlInd ................ dollars/acres 
Hay ..•..................... dollllrs/tons 
Lllbor (sellsonal } .. dollars/hours 
Labor (annual) .... dollars/hours 
CIIpitllI .............. dollars/dollllrs 
invested 
Quota .......... dollllrs/feed units 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
127.4 
34.2 
54.1 
113.0 
6,290 
753 
175 
83 
0.0 
62 
3 
0.0 
3,120 
55 
197 
14.076 
2,477 
11,599 
8,577 
3,022 
34.28 
24.28 
4.87 
0.0 
10.10 
0.0 
4.18 
1.54 
0.21 
0.0 
112.4 
49.2 
54.1 
113.0 
5,043 
1,053 
157 
83 
0.0 
62 
6 
0.0 
3,085 
55 
188 
13,347 
1.995 
11,352 
8,577 
2,775 
19.94 
13.49 
0.40 
0.0 
4.81 
0.0 
4.18 
1.54 
0.21 
0.34 
84.5 
61.0 
46.1 
91.0 
3,907 
1,284 
129 
83 
0.0 
70 
I 
0.0 
3,487 
59 
188 
12,879 
1,808 
11,071 
8,577 
2,494 
13.77 
10.21 
0.0 
0.0 
3.45 
1.65 
3.38 
1.39 
0.21 
0.51 
55.9 
37.6 
25.3 
175,5 
3,234-
773 
215 
83 
0.0 
68 
0.0 
0.0 
3,234-
31 
204 
11,201 
1,442 
9,759 
8,577 
1,182 
1.82 
1.79 
0.0 
0.0 
0.57 
2.09 
2.25 
0.37 
0.30 
1.06 
Tllble C-7. Farm No.7: Profit·maximizing farm plans. costs lind 
returns. and imputed resource productivities with different reduc· 
tions in feed·concentrate output. 
Item Unit 
Crop acreages 
Corn ........................ ::. ........ acres 
Soybellns .......................... lIcres 
OlltS .................................. lIcres 
HIlY and melldow ............ acres 
Crop production 
Feed grain ............... _ ... bushels 
Soybellns ........................ bushels 
HIlY and meadow ............. .tons 
Permllnent pasture ............ tons 
Livestock 
Hogs ....... _ ....................... Iitters 
Fat cllttie .......................... helld 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forllges ................................ tons 
296 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
30.5 
2.1 
13,2 
26.1 
1,557 
46 
41 
18 
10 
14 
I 
I 
1.771 
73 
59 
24.9 
1.1 
15.2 
30.7 
1.428 
24 
48 
18 
6 
17 
0.0 
2 
1.331 
51 
66 
22.0 
0.0 
14.1 
35.8 
1,320 
0.0 
54 
18 
3 
18 
0.0 
2 
1,320 
33 
72 
15.0 
0.0 
8.2 
45.0 
976 
0.0 
66 
18 
0.0 
17 
I 
3 
97b 
14 
78 
Table C-7 (continued) 
Item Unit 
Costs and returns 
Net farm output ............ dollllrs 
Vllriable costs ................ dollllrs 
Net fllrm. income .......... dollllrs 
Fixed costs ...................... dollars 
Labor returns ................ dollllrs 
Imputed mllrginal 
productivities 
Clllss I croplllnd .... dollllrs/Ilcres 
Class II cropland .. dollllrs/acres 
Class III cropland .. dollars/llcres 
Permllnent 
rasture .............. dollllrs/acres AI IlInd ................ dollars/acres 
HllY ........................ dollllrs/tons 
Labor (sellsonal) .. dollllrs/hours 
Lllbor (annulIl) .... do/lllrs/hours 
Cllpital .............. dollars/dollars 
invested 
Quota .......... dollllrs/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
4,085 
917 
3,168 
2,174 
994 
46.94 
44.31 
21.8.01-
.01-,77 
23.37 
15.00 
0.0 
0,17 
0.12 
0.0 
3,917 
829 
3,088 
2,17.01-
914 
22,39 
24.15 
11.87 
9.26 
14.08 
/1.11 
0.0 
0.12 
0.14 
0,60 
3,635 
640 
2,995 
2,174 
821 
16.38 
17.B7 
B.IB 
7.26 
10.28 
8.72 
0.0 
0.13 
0.19 
0.72 
3.212 
587 
2,b25 
2,174 
451 
2.04 
3.83 
1.31 
0.0 
1.59 
4.8b 
0,0 
0.21 
0.26 
1.17 
Table C·8. Farm No.8: Profit.maximizing farm plans. costs lind 
returns. and imputed resource productivities with different reduc· 
tions in feed·concentrate output. 
Item Unit 
Crop IIcrellges 
Corn __ ................................ acres 
SoybeClns ............................ acres 
Ollts __ .. __ ............................ acres 
Hay lind melldow ............ lIcres 
Crop production 
Feed grain .................... bushels 
SoybeClns ........................ bushels 
HllY and melldow .............. tons 
Permanent pIIsture ............ tons 
Livestock 
Hogs ............................... .Iitters 
Fat cattle .......................... helld 
Beef cows .......................... head 
Deiry cows ........................ head 
Feed fed 
Feed grain ........... _ ....... bushels 
Protein supplement ............ cwt. 
Forllges ................................ tons 
Costs lind returns 
Net fllrm output ............ dollars 
Varillble . costs ................ dollllrs 
Net farm income .......... dollllrs 
Fixed costs ........... _ ....... dollars 
Lllbor returns .................. dollers 
Imputed mllrginlll 
productivities 
C1IIss I croplllnd .... dollllrs/Ilcres 
CIIIss II croplllnd .. dollars/Ilcres 
Class III cropland .. dollars/acres 
Permllnent 
plIsture .............. dollllrs/Ilcres 
All land ........... _ .. dollllrs/acres 
HllY ........................ dollars/tons 
Labor (seasonal) .. dollllrs/hours 
Labor (annual) .... dollars/hours 
Capitlll .............. dollllrs/dollars 
invested 
Quota .......... dollllrs/feed units 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
98.3 
40.7 
22.1 
38.9 
4.897 
841 
65 
21 
5 
0.0 
0.0 
5 
709 
43 
H 
9,123 
1.777 
7,346 
b,I76 
1,170 
38.88 
29.37 
8,03 
0.0 
23.69 
0.0 
0.0 
0,0 
0.47 
0.0 
70.2 
68.8 
22.1 
38.9 
3,374 
1.384 
58 
21 
5 
I 
0.0 
5 
756 
43 
38 
8,553 
1.412 
7.141 
6.176 
9b5 
19.60 
15.41 
2.84 
0.0 
11.86 
0,0 
0.0 
0.0 
M5 
0.46 
.01-3.5 
BI.4 
15.0 
17.9 
2,340 
1,628 
34 
21 
5 
2 
0.0 
5 
813 
44-
42 
7,934 
1,175 
6,759 
6,176 
583 
9.79 
8.13 
0.0 
0.0 
5.74-
0.0 
0,0 
0.0 
M5 
0.72 
31.4 
58.8 
15.0 
15.0 
1.809 
1,IB8 
31 
21 
5 
4 
0.0 
5 
916 
45 
48 
6,491 
982 
5,509 
6,176 
-667 
0.0 
1.38 
0.0 
0.0 
0.40 
1.21 
0.0 
0.0 
0.-+3 
0.99 
Table C-9. Farm No.9: Profit-maximizing farm plans, costs lind 
returns, lind imputed resource productivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn .................. "-.............. a c res 
Soybeans .............. , ............. 6cres 
06tS ...........•...........•.......•.. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybea ns ........................ bushels 
H6Y ond meadow .............. tons 
Perm6nent p6sture ........... .+ons 
Livestock 
Hogs ............................... .litters 
Fat cattle .......................... he6d 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Foroges ................................ tons 
Costs and returns 
Net farm output ............ dollars 
Variable costs ................ dollars 
Net farm income .......... dollars 
Fi xed' costs ...................... d olla rs 
Labor returns .................. dollars 
Imputed marginal 
productivities 
Class I cropland .... dollars/acres 
Class II cropland .. dollars/acres 
Class III cropland .. dollars/acres 
Permanent 
posture ............ dollars/acres 
All land ................ dollars/acres 
Hay ........................ dollars/tons 
labor (seasonal) .. dollars/hours 
Labor (annual) .... dollars/hours 
Capital .............. dollars/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
98.3 
40.7 
22.1 
38.9 
4.896 
841 
65 
21 
39 
8 
0.0 
0.0 
4,784 
270 
51 
11,162 
2.316 
8,84b 
b.341 
2.505 
38.88 
29.29 
8.00 
0.0 
23.65 
0.0 
0.67 
0.10 
0.44 
0.0 
84.5 
54.5 
22.1 
38.9 
3.864 
I,OB6 
58 
21 
29 
10 
0.0 
3 
3.804 
209 
70 
10.464 
1,853 
8.611 
6.341 
2,270 
17.91 
14.14 
2.39 
0.0 
10.81 
0.0 
DAD 
0.06 
0.44 
0.51 
57.9 
6bA 
17.1 
58.6 
2.857 
1.31b 
7b 
21 
19 
12 
0.0 
5 
2.857 
142 
85 
9,679 
1,555 
8,124 
6.341 
1,783 
3.30 
4.73 
0.59 
0.0 
2.04 
3.40 
0.0 
0.0 
0.39 
0.95 
43.2 
30.9 
2M 
42.3 
2.623 
679 
74 
21 
15 
17 
0.0 
5 
2,623 
117 
95 
8,030 
1.274 
6.756 
6.341 
415 
0.0 
0.74 
0.0 
0.70 
0.30 
0.84 
0.0 
0.0 
0.38 
1.13 
Table C-IO. Farm No. 10: Profit-maximizing farm plans, costs and 
returns, and imputed resource productivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybeans ............................ acres 
Oats .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and meadow .............. tons 
Permanent pasture ............ tons 
livestock 
Hogs .... "-......................... .1 itte rs 
Fat cattle ....................... _.head 
Beef cows .......................... head 
Dairy cows ................... _ ... head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
32.04 
0.0 
16.2 
35.0 
1.606 
0.0 
53 
73 
7 
10 
12 
5 
1,606 
72 
125 
25.9 
0.0 
17.9 
39.8 
1,444 
0.0 
60 
73 
4 
17 
8 
5 
1.444 
49 
122 
22.8 
0.0 
16.9 
43.9 
1.285 
0.0 
70 
73 
0.0 
22 
3 
5 
1,285 
22 
118 
16.3 
0.0 
IDA 
56.9 
963 
0.0 
74 
73 
0.0 
14 
II 
5 
963 
22 
132 
Table C-IO (continued) 
Item Unit 
Costs 1!nd retu rns 
Net form ou tput ............ dollars 
Variable costs ................ dollars 
Net farm income .......... dollors 
Fixed costs ...................... dollars 
labor returns .................. dollars 
Imputed marginal 
productivities 
Class I cropland .... dollars/acres 
Class II cropland .. dollars/acres 
Class III cropland .. dollars/acres 
Permanent 
pasture ............ dolla rs/ acres 
All land ................ dollers/acres 
Hay ........................ dollars/tons 
Labor (seasona I) .. dolla rs/hours 
Labor (annual) .... dollars/hours 
Capital .............. dollars/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
5,212 
1,205 
4,007 
3,435 
572 
39.02 
41.54 
17.61 
0.0 
9.02 
7.049 
0.0 
0.0 
0.28 
0.0 
4,936 
1,036 
3,900 
3,435 
465 
18.78 
20.29 
8.58 
0.0 
4.040 
7.48 
0.0 
0.0 
0.28 
0.68 
4,624 
852 
3,772 
3,435 
337 
13.30 
14.53 
6.72 
0.0 
3.28 
7.048 
0.0 
0.0 
0:28 
0.86 
4,226 
874 
3,352 
3,435 
-83 
1.54 
2.00 
0.06 
0.0 
0.24 
2.19 
0.0 
0.0 
0.29 
1.39 
Table C·II. Farm No. II: Profit-maximizing farm plans, costs and 
returns, and imputed resource productivities with different reductions 
in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybea ns ............................ acres 
Oats .................................. 0 cres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ....... _ ............... bushels 
Hay and meadow ............. .+ons 
Permanent pasture ........... .+ons 
Livestock 
Hogs ............................... .Iitters 
Fat cattle ................... _ ..... heed 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ............ dollars 
Variable costs ................ doilim 
Net farm income .......... dollars 
Fixed costs ...................... dollars 
La bor returns ................ dolla rs 
Imputed marginal 
productivities 
Closs I cropland .... dollars/acres 
Class II cropland .. dollars/acres 
Class III croplond .. dollars/acres 
Permanent 
pasture ........... dollars/acres 
All land ................ dollars/acres 
Hay ........... _ ........... dollars/tons 
Labor (seasonal) .. dollars/hours 
Labor (annuel) .... dollars/hours 
Capital ........... _.dollars/dollars 
invested 
Quota ... _ ..... dollers/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
66.04 
0.0 
33.2 
71.4 
3,279 
0.0 
109 
149 
10 
39 
18 
2 
3,278 
103 
225 
9,766 
2,012 
7,754 
6,194 
1,560 
35.95 
38.38 
15.37 
0.0 
8.12 
6.14 
1.53 
0.25 
0.27 
0.0 
52.8 
0.0 
36.6 
81.6 
2,950 
0.0 
123 
149 
3 
50 
II 
I 
2,950 
54 
221 
9,170 
1,046 
7,524 
6,194 
1,330 
14.90 
16.27 
5.97 
0.0 
3.30 
6.14 
1.52 
0.25 
0.27 
0.71 
48.1 
0.0 
34.7 
88.2 
2,622 
0.0 
129 
149 
0.0 
51 
12 
2 
2,622 
34 
227 
8,736 
1,507 
7,229 
6,194 
1,035 
3.99 
5.11 
1,0 I 
0.0 
0.81 
4.03 
1.73 
0.28 
0.27 
1.10 
33.2 
0.0 
20.0 
117.8 
1,967 
0.0 
146 
149 
0.0 
32 
26 
5 
1,967 
40 
261 
8,096 
1,673 
6,423 
6,194 
229 
2.36 
2.95 
0.28 
0.0 
0.040 
2.61 
0.0 
0.0 
0.29 
1.35 
297 
Table C·12. Farm No. 12: Profit·maximizing farm plans, costs and 
returns, and imputed resource productivities with different reduc· 
tions in feed.concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. ocres 
Soybeans ............................ acres 
Oats .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .~ .................. bushels 
Soybeans ........................ bushels 
Hay find meadow .............. tons 
Permanent pasture ............ tons 
Livestock 
Hogs ............................... .Iitters 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ............ dollars 
Variable costs ................ dollars 
Net farm income .......... dollars 
Fixed cests .................... dollars 
Labor returns ................ dollars 
Imputed marginal 
productivities 
Class I cropl~nd .... dollars/acres 
Class II cropland .. dollars/acres 
Class III cropland .. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All land ................ dollars/acres 
Hay ........................ dollars/tons 
Labor (seasonal) .. dollars/hours 
Labor (Ilnnual) .... dollars/hours 
Capital .............. dollars/dollars 
invested 
Quotll .......... doIiMs/feed units 
Reduction in concentrate· output 
10 20 40 
None percent percent percent 
31.2 
0.0 
15.6 
36.8 
1,530 
0.0 
58 
73 
27 
4 
13 
5 
3,463 
198 
131 
5,946 
1,392 
4,554 
3,713 
841 
46.93 
49.66 
28.69 
6.85 
15.45 
21.92 
0.17 
0.03 
a.06 
0.0 
26.4 
0.0 
16.0 
41.2 
1,376 
0.0 
65 
73 
15 
II 
12 
5 
2,424 
115 
138 
5,593 
1,086 
4,507 
3,713 
794 
38.00 
41.78 
25.01 
6.98 
13.68 
21.39 
0.0 
0.0 
0.06 
0.32 
21.5 
0.0 
16.5 
45.6 
1,223 
0.0 
71 
73 
15 
13 
12 
5 
2,522 
116 
144-
5,537 
1.105 
4,432 
3,713 
719 
20.54 
26.85 
19.09 
6.98 
10047 
21.23 
0.0 
0.0 
0.06 
0.91 
16.7 
0.0 
14.0 
52.9 
917 
0.0 
78 
73 
15 
II 
14 
5 
2,448 
liS 
151 
5,215 
1,135 
4,080 
3,713 
367 
20.54 
20.54 
16.58 
6.98 
9.25 
21.24 
0.0 
0.0 
0.06 
1.16 
Table C·13. Farm No. 13: Profit· maximizing farm plans, costs and 
returns, and imputed resource productivities with different reduc· 
tions in feed·concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soyb eo ns ............................ ocres 
Oots .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and ":Jeadow .............. tons 
Permanent pasture ........... .+ons 
Livestock 
Hogs ............................... .Iitter5 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
298 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
64.0 
0.0 
32.0 
75.0 
3,130 
0.0 
114 
149 
15 
36 
26 
3 
3,723 
136 
263 
54.3 
0.0 
32.8 
83.9 
2,821 
0.0 
133 
149 
22 
48 
25 
0.0 
5,Q48 
190 
282 
44.5 
0.0 
33.6 
92.9 
2,507 
0.0 
145 
149 
16 
55 
24 
0.0 
4,B19 
161 
294 
34.5 
0.0 
2B.6 
107.9 
I,B80 
0.0 
158 
149 
21 
47 
29 
I 
4,929 
181 
307 
Table C·13 (continued) 
Item Unit 
Costs and retu rns 
Net farm output ............ dollars 
Variable costs ................ dollars 
Net farm income .......... dollars 
Fixed costs ...................... dollars 
Labor returns ................ dollars 
Imputed morginal 
productivities 
Class I cropland .... dollars/ocres 
Class " cropland .. dollars/acres 
Class III cropland .. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All land ................ dolillfs/IlCres 
Hay ... , .................... dollars/tons 
La bor (seasonal) .. dollars/hours 
Labor (annulll) .... dollars/hours 
Capital .............. dollars/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrote output 
10 20 40 
None percent percent percent 
10,581 
1,988 
8,593 
6,459 
2,134 
45.43 
48.18 
27.13 
6.84 
14.89 
21.32 
0.26 
0.11 
0.06 
0.0 
10,811 
2,239 
8,572 
6,459 
2,113 
41.18 
45.04 
25.40 
6.86 
14.11 
21.04 
0.37 
0.12 
0.06 
0.11 
10,584 
2,140 
8,444-
6,459 
1,985 
48.54 
25.19 
17.58 
6.86 
9.86 
21.07. 
0.35 
0.11 
0.06 
0.90 
10,02B 
2,271 
7,757 
6,459 
1,298 
IB.54 
18.54 
14.93 
6.87 
8.58 
21.07 
0.35 
0.11 
0.06 
1.16 
Table C.14. Farm No. 14: Profit·maximizing farm plans, costs lind 
returns, and imputed resource productivities with different reduc· 
tions in feed·concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybeil n$ ............................ 11 cres 
Oats .................................. lIcres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and meadow .............. tons 
Permanent posture ............ tons 
Livestock 
Hogs ................................ Iitters 
Fat cattle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs and returns 
Net farm output ... _ ....... dollars 
Variable costs ................ dollars 
Net farm income ............ dollars 
Fixed costs .................... dolla rs 
LII bor retu rn s ................ dolla rs 
Imputed marginal 
productivities 
Class I cropland .... dollars/acres 
Clllss II croplllnd .. dollors/acres 
Class III croplllnd .. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All land ................ dollars/ocres 
Hay ........................ dollars/tons 
Labor {seasonlll) .. dollars/hours 
Labor (annual) .... dollars/hours 
Capital .............. dollers/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
32,4 
0.0 
16.2 
35.0 
1,606 
0.0 
53 
73 
12 
0.0 
12 
5 
1,606 
92 
108 
4,939 
1,058 
3,881 
3,435 
446 
36.24 
38.64-
13.23 
0.0 
7.64 
0.57 
0.0 
0.0 
0.30 
0.0 
29,4 
0.0 
14.7 
30.3 
1,446 
0.0 
46 
73 
II 
0.0 
13 
5 
1,446 
82 
117 
4;698 
966 
3,732 
3,435 
297 
4.82 
5.53 
0.0 
0.0 
0.63 
0.55 
0.0 
0.0 
0.29 
1.07 
25.2 
0.0 
13.4 
27.5 
1,285 
0.0 
41 
73 
10 
0.0 
14 
5 
1,285 
72 
113 
4,459 
887 
3,572 
3,435 
137 
4.09 
4.76 
0.0 
0.0 
0.54 
1.23 
0.0 
0.0 
0.29 
1.11 
15.4 
0.0 
.9.8 
29.2, 
964 
0.0 
43 
73 
6 
0.0 
15 
5 
964 
49 
116 
3,885 
759 
3,126 
3,435 
-309 
1.85 
2,40 
0.0 
1.03 
0.70 
2.35 
0.0 
0.0 
0.26 
1.22 
Tobie C-IS_ Form No. 15: Profit-maximizing farm plans. c:olts and 
returns, and imputed resourc:e productivities with different reduc:-
tions in fHd-c:oncentrate output. 
Item Unit 
Crop lIc:rellges 
Corn .................................. lIcres 
Soybellns ............................ acres 
Oats .......•.......................... acres 
Hay lind meadow ............ ecres 
Crop production 
Feed grain .................... bushels 
Soybellns ........................ bushels 
Hay and meadow ...•.......... tons 
Permanent pasture ............ tons 
livestock 
Hogs ................................ litter5 
Fat cattle .......................... head 
Beef cows .......................... head 
Dlliry cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forllges ................................ tons 
Costs and returns 
Net farm output •........... dollllrs 
Variable costs ................ dollars 
Net farm income .......... dollars 
Fixed costs ...................... dollllrs 
Lllbor returns .................. dollars 
Imputed marginal 
productivities 
Class I cropland .... dollars/acres 
Class II croplond .. dollars/acres 
Class III croplllnd .. dollars/acres 
Permllnent 
Filsture ............ dollars/Ilctes AI land ................ dollars/acres 
Hay ....•................... dollars/tons 
Labor (seasonal) .. dollars/hours 
La~or (annual) .... dollars/hours 
Capital .............. dollars/dollafs 
invested 
Quota .......... dollafs/feed units 
Reduction in concentrate output 
10 20 40 
NOlle percent percent percent 
32.4 
'0.0 
16.2 
35.0 
1,606 
0,0 
53 
73 
27 
0,0 
14 
5 
3.2M 
192 
126 
5,906 
1.410 
4.496 
3.671 
825 
39.20 
41.66 
19.25 
B.44 
12.82 
10.14 
1.47 
0.23 
0.06 
0.0 
29.4 
0.0 
15.2 
)9.0 
1,445 
0.0 
62 
73 
27 
0.0 
16 
5 
3.223 
190 
135 
5.812 
1.416 
4.396 
3.671 
725 
17.78 
19.54 
10.94 
B.54 
BAO 
10.25 
0.99 
0.15 
0.06 
0.79 
25.2 
0.0 
13.1 
45.3 
1,284 
0.0 
67 
73 
27 
0.0 
17 
5 
3.247 
191 
140 
5.702 
1,435 
4.267 
3,671 
596 
17.78 
19.54 
10.94 
8.54 
8.40 
10.25 
0.99 
0.15 
0.79 
0.79 
17.1 
0.0 
9.3 
57.2 
964 
0.0 
74 
73 
27 
0.0 
IB 
5 
3,422 
192 
147 
5,486 
1,471 
4,015 
3,671 
344 
17.87 
19.72 
11.16 
8.51 
8.46 
10.48 
0.94 
0.14 
0.06 
0.79 
Table C-16. Fllrm No. 16: Profit-maximi%ing farm plans, c:osts and 
returns, lind imputed resourc:e produc:tivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop IIcreages 
Corn .................................. acres 
Soybeans ............................ acres 
Oats .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay lind meadow .............. tons 
Permanent pasture ........... .tons 
Livestock 
Hogs ............................... .Iitter5 
Fat cattle .......................... head 
Beef COVIS •••••••••.•••••••••••••••• head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... busheI5 
Protein supplement ............ cwt. 
Forages ................................ tons 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
105.6 
11.2 
11.2 
11.2 
6,807 
111 
33.5 
5 
5 
14 
0.0 
0.0 
1,581 
63 
22 
n.9 
38.9 
11.2 
11.2 
5,111 
901 
33.5 
5 
5 
12 
0.0 
0.0 
1.635 
M 
38.5 
71.4 
31.0 
16.0 
20.8 
4.705 
698 
59 
5 
5 
12 
0.0 
4 
1.696 
85 
64 
45.7 
45.7 
11.0 
22.5 
2,851 
934 
56 
5 
5 
9 
0.0 
5 
1.333 
56 
61 
Table C-16 (continued) 
Item Unit 
Costs lind returns 
Net fllrm output ............ dollars 
Vllriable costs ................ dollars 
Net farm income ............ dollllr5 
Fixed costs ...................... dollafs 
Labor returns .................. dollars 
Imputed marginal 
productivities 
Croplllnd .............. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All land ................ dollars/llcres 
HIlY ........................ dollllfS/tons 
LII bar (seasonel ) .. dolla rs/hours 
Labor (annulIl) .... dollllrs/hours 
Capitlll .............. dollars/dollllrs 
invested 
Quota .......... dollars/feed units 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
10.151 
1,708 
8.443 
5,613 
2,830 
45.25 
7.28 
44.97 
8.73 
0.0 
0.0 
0.28 
0.0 
9,629 
1,338 
8,291 
5,613 
2,678 
27.73 
7.28 
25.69 
8.73 
0.0 
0.0 
0.28 
0.42 
8,780 
1,041 
7.731 
5,613 
2,118 
16.72 
5.72 
14.88 
6.87 
0.0 
0.0 
0.28 
0.67 
7,360 
975 
6.385 
5,613 
772 
0.0 
1.07 
0.07 
1.29 
0.0 
0.0 
0.39 
1.04 
Table C-17. Farm No. 17: Profit'maximizing farm pillns. costs and 
returns, and imputed resource produc:tivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. acres 
Soybellns ............................ acres 
Oats .................................. acres 
Hay and meadow ............ acres 
Crop production 
Feed grain .................... bushels 
Soybeans ........................ bushels 
Hay and meadow .............. tons 
Permanent pasture ............ tons 
LIvestock 
Hogs ................................ Iitters 
Fat cllttle .......................... head 
Beef cows .......................... helld 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... bushels 
Protein supplement ............ cwt. 
Forages ................................ tons 
Costs lind returns 
Net farm output ............ dollars 
Varillble costs ................ dollars 
Net farm income .......... dollars 
Fixed costs ...................... dollars 
Labor returns .................. dollars 
Imputed mllrginal 
productivities 
Cropland .............. dollars/acres 
Permanent 
pasture ............ dollars/acres 
All land ................ dollars/acres 
Hay ........................ dollars/tons 
Labor (seasonal) .. dollars/hours 
Labor (annual) .... dollars/hours 
Cllpital .............. dollars/dollars 
invested 
Quota .......... dollars/feed units 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
105.6 
0.0 
11.2 
22.4 
6,840 
0.0 
68 
5 
45 
19 
0.0 
0.0 
6,278 
327 
73 
12,642 
2,616 
10,026 
6,083 
3,937 
55.28 
17.53 
49.33 
21.03 
3.25 
0.50 
0.06 
0.0 
90.6 
0.0 
16.2 
32.4 
6,156 
0.0 
99 
5 
44 
31 
0.0 
0.0 
6,898 
332 
104 
12,588 
2,692 
9.896 
6,083 
3,813 
44.24 
14.45 
39.00 
17.34 
0.76 
0.13 
0.06 
0041 
76.8 
0.0 
20.8 
41.6 
5.472 
0.0 
126 
5 
42 
40 
0.0 
0.0 
7,106 
321 
131 
12,275 
2,690 
9,585 
6,083 
3,502 
41.7Y 
14.37 
37.58 
17.25 
0.73 
0.11 
0.06 
0.45 
54.8 
0.0 
27.9 
56.5 
4,104 
0.0 
168 
5 
35 
54 
0.0 
0.0 
6,733 
277 
173 
11.618 
2,638 
8,980 
6,083 
2,897 
35.56 
13.03 
31.66 
15.63 
1.05 
0.27 
0.06 
0.58 
299 
Tabla C-IS. Farm No. IS: Profit-maximiJ:ing farm plans, costs and 
returns, and imputed resource produc:tivities with different reduc-
tions in feed-coneenfrate output. 
Item Unit 
Crop IIcrellges 
Corn .... _ ............................ lIcres 
Soybellns ............................ lIcres 
Ollts .................................. lIcres 
HIIY lind melldow ............ acre5 
Crop production 
Feed grllin .................... bushels 
Soybellns ........................ bu5hels 
HIlY lind melldow .............. tons 
Permanent posture ............ tons 
Livestock 
Hogs ................................ Iitters 
Fat cattle .......................... helld 
Boef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grllin .................... bushels 
Protein supplement ............ cwt. 
Forllges ................................ tons 
Costs lind returns 
Net farm output ............ dollllrs 
Variable costs ................ dollars 
Net fllrm income ............ dollars 
Fixed costs ...................... dollllrs 
Labor returns .................. dollars 
Imputed marginlll 
productivities 
Cropland .............. dollars/acres 
Permanent 
pasture .............. dollars/llcres 
All land ................ dollars/acres 
HIlY ........................ dollllrs/tons 
Labor (seasonlll) .. doll!lrS/hours 
Lllbor (annual) .... dollllrs/hours 
Cllpital .............. dollllrs/dollllrs 
invested 
Quotll .......... dollars/feed units 
300 
Reduction in concentrate output 
10 20 40 
None percent percent percent 
222.1 
23.3 
23.3 
23.3 
14.294 
652 
70 
10 
5 
20 
0.0 
0.0 
2.209 
105 
9 
19.956 
3.115 
16.841 
10.567 
6.274 
37.02 
0.0 
39.72 
0.0 
0.0 
0.0 
0.54 
0.0 
181.0 
64.4 
23.3 
23.3 
11.437 
1.453 
65 
10 
5 
16 
0.0 
4 
1.5# 
100 
70 
18.829 
2.536 
16.293 
10.567 
5.726 
24.32 
0.0 
23.79 
3.77 
0.0 
0.0 
0.43 
0.40 
123.7 
118.1 
25.1 
25.1 
8.112 
2.546 
70 
10 
5 
17 
0.0 
5 
1.601 
103 
77 
17.432 
2.145 
15.287 
10.567 
4.720 
10.85 
0.0 
9.42 
3.98 
0.04 
O.QI 
0.42 
0.76 
86.1 
114.9 
14.4 
28.8 
5.341 
2.3SI 
71 
10 
S 
19 
0.0 
5 
1,M6 
88 
81 
14,031 
1.698 
12.333 
10.567 
1.766 
0.0 
0.0 
0.0 
0.99 
0.0 
0.0 
0.43 
1.03 
Table C-19. Farm No. 1'9: Profit.maximizing farm plans, costs end 
returns, and imputed resollrce procfuc:tivities with different reduc-
tions in feed-concentrate output. 
Item Unit 
Crop acreages 
Corn .................................. lIcre5 
Soybeans ............................ lIcres 
Ollts .................................. acres 
Hay lind meadoW' ............ acres 
Crop production 
Feed grllin .................... bushels 
Soybeans ........................ bushels 
Hay lind meadoYf .............. tons 
Permanent pasture ............ tons 
Livestock 
Hogs ............................... .Iitters 
Fat cllttle .......................... head 
Beef cows .......................... head 
Dairy cows ........................ head 
Feed fed 
Feed grain .................... busheI5 
Protein supplement ............ cwt. 
Forages ................................ ton5 
Costs and returns 
Net fllrm output ........... :dollars 
Variable costs ................ dollars 
Net farm income .......... dollllrs 
Fixed cosfs ...................... dolill rs 
Labor returns .................. dollars 
Imputed marg-inal 
productivities 
Croplllnd .............. dollllrs/acres 
Permllnent 
pasture ............ dollars/llcres 
All land ................ dollars/acres 
!:lay ........................ dollllts/tons 
Labor (seQsonQI) .. dollars/hours 
Labor (IInnulIl) .... dollars/hours 
Cllpitlll .............. dollllrs/dollllrs 
invested 
Quotll .......... dollllrs/feed units 
Reduction in concentrllte output 
10 20 40 
None percent percent percent 
, 233.6 
0.0 
29.2 
29;2 
15.233 
0.0 
88 
10 
18 
28 
2 
0.0 
4.210 
198 
51 
21,370 
3.507 
17.863 
10.730 
7,133 
39.57 
4.50 
36.28 
11.76 
4.79 
1.89 
0.06 
0.0 
21S.5 
0.0 
25.5 
51.0 
13.710 
0.0 
146 
10 
12 
53 
0.0 
0.0 
4.094 
203 
156 
20,445 
2.921 
17.524 
10.730 
6.794 
25.73 
8.12 
22.85 
9.74 
2.24 
1.60 
0.06 
0.36 
151.5 
29.5 
46.9 
64.1 
10.832 
822 
188 
10 
7 
67 
0.0 
0.0 
4.916 
177 
198 
19.630 
2.687 
16.943 
10,730 
6.213 
2S.02 
7.93 
22.22 
9.51 
2.01 
I.S8 
0.06 
0.38 
117.6 
0.9 
57.11 
115.7 
9.104 
37 
33S 
10 
0,0 
67 
27 
0.0 
4,633 
132 
348 
17.691 
2.553 
15.138 
10.730 
M08 
9.44 
4.71 
8.50 
5.65 
3.79 
1.81 
0.06 
0.74 
